
 

 
December 8, 2015 

 
 
 
To: Min Lou, Senior Engineer – Transportation, City of Redmond Development Services 
 
From: Jeff Hee, TSI 
 
Subject: Marymoor Apartments – Site Access Options;  Traffic Operations Analysis 
 Update #2 from August 19, 2015 
 
This memorandum is an update of the August 19, 2015 traffic operations analysis that incorporates your 
comments, received on September 24, 2015. 
 
The purpose of this memo is to inform discussions and decisions to support Marymoor Apartments, the 
Project.  The following includes a brief description of the Project, trip generation and peak hour trip 
forecasts; and level of service (LOS) and queue analyses without and with the Project.  The following 
Project access options and alternative lane striping modifications on East Lake Sammamish Parkway NE 
(ELSP) are included in the technical analysis: 
 
Option 1: Alternative A Alternative B Alternative C 

 Access to 63rd St at 
ELSP (full movement) 

 Access to 180th Ave at 
65th St (right in, right 
out, and left out) 

Shift ELSP southbound 
merge lane to just south of 
65th St 

Alternative A plus convert 
southbound through-right 
lane on ELSP at 65th to right 
only lane 

Restrict westbound lefts 
out from 63rd Street 

Option 2: Alternative A Alternative B Alternative C 

 Access to 63rd St at 
ELSP (full movement) 

 Access to 180th Ave at 
65th St (right in and left 
out) 

Shift ELSP southbound 
merge lane to just south of 
65th St 

Alternative A plus convert 
southbound through-right 
lane on ELSP at 65th to right 
only lane 

Restrict westbound lefts 
out from 63rd Street 

 
Project Description 

The Project, is proposed at 6081 East Lake Sammamish Parkway NE.  The site is south and west of ELSP 
and south of NE 65th St.  A vicinity map is attached as Figure 1. 
 
The Project is a mid-rise apartment building with up to 227 multifamily units.  The Project is anticipated 
to be built-out and occupied by 2017.  A preliminary site plan is provided as Figure 2. 
 
Site accesses are off of the future NE 63rd St and future 180th Ave NE.  NE 63rd St is a future public 
roadway connecting to ELSP, crossing the King County Multipurpose Trail (Sammamish Trail), and 
providing access to the Project site.  180th Ave NE is also a future public roadway connecting to NE 65th 
St and providing access to the Project site.  In the near term both NE 63rd St at ELP and 180th Ave NE at 
NE 65th Street will be stop sign controlled approach major roadways. 
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Trip Generation 

Project trip generation was computed using data from the ITE Trip Generation Manual, 9th Edition 
(2012).  Table 1 summarizes the trip generation.  For this study data from the following land use (LU) 
categories was included: ITE LU 223, “Mid-Rise Apartment” (proposed) and ITE LU 210, “Single Family 
Detached Housing” (existing). 
 

Table 1 footnotes (source November 20, 2015 technical memorandum to City of Redmond) 
1. ITE data does not include a daily trip rate for LU 223; the rate computed by taking the average ratio of Daily, AM and PM peak 

hour trips rates for LU 220 “Apartment” and LU 223. This is computed as follows: 

  Average  Average  Average  Average  Computed 
  Rate  Rate  Rate  Rate  Daily Rate 
           

Daily LU 223_01 = (AM LU 223) X (Daily LU 220) = 0.30 X 6.65 = 3.91 

  (AM LU 220)    0.51     
           

Daily LU 223_02 = (PM LU 223) X (Daily LU 220) = 0.39 X 6.65 = 4.18 

  (PM LU 220)    0.62     
           

Daily LU 223 = Daily LU 223_01 + Daily LU 223_02 = 3.91 + 4.18 = 4.05 

   2    2    

2. For the existing single-family land use, average ITE trip rates were utilized for the trip generation forecast. 
3. The AM peak hour trip rate was computed using the ITE fitted curve equation for LU 223. This is computed as follows: 

Equation: T = 0.41 (X) – 13.06; where T is trips and X is 227 dwelling units 

  Average  Average  Average  Computed 
  Rate  Rate  Rate  AM Rate 
         

AM LU 223 = 0.41 X 227 units – 13.06 = 0.35 

    227 units     

4. The PM peak hour trip rate was computed using the ITE fitted curve equation for LU 223. This is computed as follows: 
Equation: T = 0.48 (X) – 11.07; where T is trips and X is 227 dwelling units 

  Average  Average  Average  Computed 
  Rate  Rate  Rate  PM Rate 
         

PM LU 223 = 0.48 X 227 units – 11.07 = 0.43 

    227 units     

 
The Project generates: 

 450 new one way daily trips; 
 77 new AM peak hour trips, split 23 in and 54 out; and 
 96 new PM peak hour trips split 56 in and 40 out. 

 
Peak Hour Travel Assignment 

Figures 3 and 4 illustrate the AM and PM peak hour trip distribution and assignment for both site access 
configuration options.  The trip patterns are based on output from the Phase 1: Trip Generation Study 
and observed traffic patterns in the area. 

Table 1: Project Trip Generation 

Land Use (ITE Code) #of units Trip Rate % In % Out Trips-In Trips-Out Trips-Total 

Proposed  (223) 227 4.05 1 50% 50% 460 460 919 

Existing (210) (2) (9.52) 2 50% 50% -10 10 -19 

Weekday Daily Trips     450 450 900 

Proposed  (223) 227 0.35 3 31% 69% 24 55 79 

Existing (210) (2) (0.75) 2 25% 75% -1 -1 -2 

AM Peak Hour Trips     23 54 77 

Proposed  (223) 227 0.43 3 58% 42% 57 41 98 

Existing (210) (2) (1.00) 2 63% 37% -1 -1 -2 

PM Peak Hour Trips     56 40 96 
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Traffic Operations Analyses 

Existing Conditions 

Year 2013 AM and PM peak hour traffic volumes were supplied by Redmond staff.  The 2013 AM peak 
hour data shows 77 percent of the vehicle volume on ELSP is heading north.  The opposite occurs in the 
PM peak hour as 68 percent of the volume on ELSP is heading south. 
 
This analysis is based on year 2014 existing conditions, projected by increasing the 2013 volumes using 
an annual growth rate of 2%.  Figure 5 illustrates the existing AM and PM peak hour traffic volumes. 
 
Future Conditions 

Future conditions were projected through 2017, consistent with the Project’s anticipated build-out date.  
A 2% annual growth rate was applied to the 2014 baseline volumes to project year 2017 conditions 
without the Project.  Next, Project trips were added to the without-Project volumes to forecast 
conditions with the Project based on both site access configuration options. 
 
Figure 6 illustrates the future without-Project AM and PM peak hour traffic volume conditions.  Figures 
7 and 8 illustrate the future with-Project AM and PM peak hour traffic volumes under the site access 
configuration options and alternatives. 
 
Level of Service, Delay and Queuing 

The technical analyses are based on signal timing and Synchro model input from the City of Redmond 
and field observations. 
 
Table 2 summarizes the LOS analysis and Table 3 summarizes the queuing, of vehicle stacking, analysis.  
Both technical analysis evaluate the following conditions: 

 Existing 
 Future without-Project 
 Future with-Project Option 1 – with Access to NE 63rd St at ELSP (full movement) and Access to 

180th Ave NE at NE 65th St (right in, right out, and left out) 
 Future with-Project Option 1A – with Option 1 and southbound merge lane on ELSP shifted to 

just south of NE 65th St 
 Future with-Project Option 1B – with Option 1A and a conversion of the southbound through-

right lane on ESLP at NE 65th St to a right only lane 
 Future with-Project Option 1C – with Option 1 with the westbound left turn movement 

prohibited from NE 63rd St  
 Future with-Project Option 2 – with Access to NE 63rd St at ELSP (full movement) and Access to 

180th Ave NE at NE 65th St (right in and left out) 
 Future with-Project Option 2A – with Option 2 and southbound merge lane on ELSP shifted to 

just south of NE 65th St 
 Future with-Project Option 2B – with Option 2A and a conversion of the southbound through-

right lane on ESLP at NE 65th St to a right only lane 
 Future with-Project Option 2C – with Option 2 with the westbound left turn movement 

prohibited from NE 63rd St 
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Queues are reported for the two signalized intersections: northbound vehicle queue on ELSP 
approaching Redmond Way, southbound vehicle queue on ELSP approaching NE 65th Street, northbound 
vehicle queue on ELSP approaching NE 65th Street and eastbound vehicle queue on NE 65th Street 
approaching ELSP. 
 
For the queuing analyses 50th-percentile queue represents the maximum back of queue for the typical 
cycle.  The 95th-percentile queue represents the maximum back of queue with 95th-percentile traffic 
volumes, which occur over total of 3 minutes within the peak analysis hour. 
 

Table 2: Level of Service and Delay Analysis 

Intersection AM Peak Hour AM Peak Hour PM Peak Hour PM Peak Hour 

LOS Delay V/C LOS Delay V/C LOS Delay V/C LOS Delay V/C 

Without-Project 2014 Existing 2017 Baseline 2014 Existing 2017 Baseline 
ELSP/Red Way 1 E 56.0 0.78 E 62.1 0.82 F 170.7 1.21 F 190.7 1.29 

ELSP/65th 2 A 6.6 0.48 A 6.7 0.51 B 19.2 0.57 C 20.3 0.61 

ELSP/63rd 2 C 22.4 WBL C 24 WBL C 21.7 WBL E 39.7 WBL 

 D 31.9 WBR E 36.5 WBR B 14.1 WBR B 14.6 WBR 

2017 With Project Option 1 and 1A Option 2 and 2A Option 1 and 1A Option 2 and 2A 

ELSP/Red Way 1 E 65.7 0.83 E 63.9 0.83 F 200.1 1.32 F 199.1 1.32 

180th/65th 2 B 10.8 NB B 13.0 NB B 14.9 NB C 15.7 NB 
ELSP/65th 2 A 7.2 0.52 A 6.7 0.52 C 20.8 0.63 C 20.3 0.62 

ELSP/63rd 2 F 109.9 EB F 146.0 EB F 281.4 EB F 384.6 EB 

 F 77.4 WBL F 77.4 WBL F 293.0 WBL F 293.0 WBL 

 E 36.2 WBR E 36.2 WBR B 14.5 WBR B 14.5 WBR 

2017 With Project Option 1B Option 2B Option 1B Option 2B 

ELSP/Red Way 1 E 65.7 0.83 E 63.9 0.83 F 200.1 1.32 F 199.1 1.32 

180th/65th 2 B 10.4 NB B 13.0 NB B 14.9 NB C 15.7 NB 
ELSP/65th 2 A 7.3 0.53 A 6.9 0.52 D 39.1 0.79 D 36.5 0.78 

ELSP/63rd 2 F 109.9 EB F 146.0 EB F 281.4 EB F 384.6 EB 

 F 77.4 WBL F 77.4 WBL F 293.0 WBL F 293.0 WBL 

 E 36.2 WBR E 36.2 WBR B 14.5 WBR B 14.5 WBR 

2017 With Project Option 1C Option 2C Option 1C Option 2C 

ELSP/Red Way 1 E 65.7 0.83 E 63.9 0.83 F 200.1 1.32 F 199.1 1.32 

180th/65th 2 B 11.5 NB B 13.4 NB C 15.3 NB C 16.0 NB 

ELSP/65th 2 A 7.2 0.52 A 6.7 0.52 C 20.8 0.63 C 20.3 0.62 
ELSP/63rd 2 B 10.6 EBR B 10.6 EBR D 33.2 EBR D 33.2 EBR 

 F 77.4 WBL F 77.4 WBL F 293.0 WBL F 293.0 WBL 

 E 36.2 WBR E 36.2 WBR B 14.5 WBR B 14.5 WBR 
1. 2000 HCM methodology via Synchro, version 8 computer software 
2. 2010 HCM methodology via Synchro, version 8 computer software 
(*) includes two-way left-turn lane, two-stage left turn movements in/out of the minor approach 
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Table 3: Queuing Analysis 

Intersection Mvmt. AM Peak Hour AM Peak Hour PM Peak Hour PM Peak Hour Storage 
(ft) 50th (ft) 95th (ft) 50th (ft) 95th (ft) 50th (ft) 95th (ft) 50th (ft) 95th (ft) 

Without-Project 2014 Existing 2017 Baseline 2014 Existing 2017 Baseline  

ELSP/Red Way 1 NBL 384 2 516 3 424 2 558 3 334 2 464 3 368 2 499 3 390 
 NBT 375 2 592 3 425 2 648 3 472 2 695 3 509 2 736 3 480 5 

ELSP/65th 1 EBL 19 62 20 67 131 196 136 205 110 
 EBR 0 0 0 0 79 165 96 187 175 6 
 SBL 2 14 2 14 13 13 4 14 12 4 100 
 SBT 44 104 49 112 415 211 4 487 212 4 480 5 
 NBL 38 111 40 114 25 55 28 74 250 
 NBT 114 322 129 353 114 203 126 219 525 6 

2017 With-Project Option 1 and 1A Option 2 and 2A Option 1 and 1A Option 2 and 2A  
ELSP/Red Way 1 NBL 448 2 583 3 434 2 569 3 383 2 514 3 367 2 497 3 390 
 NBT 450 2 678 3 440 2 667 3 546 2 779 3 545 2 774 3 480 5 

ELSP/65th 1 EBT 26 82 20 68 114 219 136 205 110 
 EBR 0 0 0 0 96 190 98 190 175 6 
 SBL 2 14 2 14 15 12 4 14 12 4 100 
 SBT 54 117 52 116 521 214 4 522 214 4 480 5 
 NBL 44 114 40 113 29 84 28 81 250 
 NBT 143 361 133 364 134 223 130 226 525 6 

2017 With-Project Option 1B Option 2B Option 1B Option 2B  

ELSP/Red Way 1 NBL 448 2 583 3 434 2 569 3 383 2 514 3 367 2 497 3 390 
 NBT 450 2 678 3 440 2 667 3 546 2 779 3 545 2 774 3 480 5 

ELSP/65th 1 EBT 30 83 23 68 144 219 136 205 110 
 EBR 0 0 0 0 96 190 98 190 175 6 
 SBL 2 14 2 14 15 12 4 14 12 4 100 
 SBT 99 215 95 215 1591 2 486 4 1558 2 486 4 480 5 
 SBR 0 33 0 33 58 29 4 54 29 4 480 5 
 NBL 45 113 42 113 29 94 28 95 250 
 NBT 147 359 137 364 134 223 130 226 525 6 

2017 With-Project Option 1C Option 2C Option 1C Option 2C  

ELSP/Red Way 1 NBL 448 2 583 3 434 2 569 3 383 2 514 3 367 2 497 3 390 
 NBT 450 2 678 3 440 2 667 3 546 2 779 3 545 2 774 3 480 5 

ELSP/65th 1 EBT 26 82 20 68 114 219 136 205 110 
 EBR 0 0 0 0 96 190 98 190 175 6 
 SBL 2 14 2 14 15 12 4 14 12 4 100 
 SBT 54 117 52 116 521 214 4 522 241 4 480 5 
 NBL 44 114 40 113 29 84 28 130 250 
 NBT 143 361 133 364 134 223 130 226 525 6 

1. Synchro queue via Synchro, version 8 computer software 
2. Volume exceeds capacity, queue is theoretically infinite. Queue shown in maximum after two cycles 
3. 95th-percentile Volume exceeds capacity, queue is theoretically infinite. Queue shown in maximum after two cycles 
4. Volume for 95th-percentile queue is metered by upstream signal 
5. Field measured storage between adjacent intersection 
6. Field measured storage to 180th Ave NE or NE 63rd Street (accesses) 
YELLOW Highlighted values, exceed the available storage 
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The following summarize our major findings: 
 

 2014 Existing AM 
o ELSP/Redmond Way operates at LOS E.  Northbound 95th percentile queues extend past 

NE 65th Street.  Major traffic volumes are heading to the west of the intersection 
toward downtown Redmond and to SR 520. 

o ELSP/65th operates at LOS A. Intersection traffic operations are affected by queues 
spilling back from the ELSP/Redmond Way intersection to the north. 

o ELSP/63rd (the Reflections at Marymoor apartments driveway) operates at LOS D 
(westbound right movement).  With limited activity on the south side of ELSP, left turns 
from the existing apartments are able to utilize the center two-way left turn lane to 
complete two-stage left turn movements.  The left turn movement from the driveway 
operates at LOS C. 

 2017 Without-Project AM (baseline) 
o ELSP/Redmond Way operates at LOS E, with 6 seconds of added delay compared to 

existing conditions.  Northbound left turn average queues exceed the 390 feet of left 
turn storage capacity and 95th percentile queues extend past NE 65th Street.  Future 
without-Project conditions add about three car lengths to the existing queue. 

o ELSP/65th operates at LOS A with a marginal delay increase compared to existing 
conditions.  Operations continue to be affected by queues spilling back from the 
Redmond Way intersection.  At most queues increase by less than 2 car lengths. 

o ELSP/63rd (Reflections at Marymoor apartments) operates at LOS E with 5 seconds of 
added delay compared to existing conditions. 

 2017 With-Project AM Option 1, 1A, 1B and 1C 
o ELSP/Redmond Way operates at LOS E, with 4 seconds of added delay compared to 

future without-Project conditions.  Northbound queues increase by less than two car 
lengths with the Project compared to without-Project conditions. 

o 180th/NE 65th operates LOS B.  Under Option 1B, this intersection operates with the 
least delay impacts; however, compared to the other options the maximum delay is less 
than 12 seconds for vehicles exiting 180th Ave NE.  The intersection is not adversely 
impacted by queues extending west from the ELSP on NE 65th Street. 

o ELSP/NE 65th continues to operate at LOS A with the Project, similar to conditions 
without the Project.  Queues from the ELSP/Redmond Way intersection continue to 
extend to NE 65th Street.  Vehicle queues are not calculated to extend from this 
intersection to adjacent study intersections. 

o ELSP/NE 63rd is a four-leg intersection with the Project.  The aligned driveways of 
Reflections at Marymoor and the Project reduce the potential for two-stage left turn 
movements. 

 With the Project the Reflections at Marymoor driveway operates at LOS F, 
specifically the left turn movement (10 AM trips) out of the driveway. 

 With the Project there are only 2 northbound lefts from ELSP into NE 63rd (to 
the Project).  Northbound lefts have potential to limit use of the center turn 
lane for two-stage left turn movements out from Reflections at Marymoor. 

 With the Project the site access operates at LOS F under Options 1, 1A and 1B, 
with 11 lefts outbound from the site to ELSP.  Option 1C operates at LOS B, with 
the left turn restriction. 
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 With the Project there are only 20 southbound lefts from ELSP into the 
Reflections at Marymoor driveway.  Southbound lefts have potential to limit use 
of the center turn lane for two-stage left turns out from NE 63rd Street. 

 2017 With-Project AM Options 2, 2A, 2B and 2C 
o ELSP/Redmond Way operates at LOS E, with 2 seconds of added delay compared to 

future without-Project conditions.  Northbound queues increase by roughly one car 
length with the Project compared to without-Project conditions. Compared to Option 1, 
traffic impacts under Option 2 have a lesser impact on this intersection. 

o 180th/NE 65th operates LOS B.  The intersection is not adversely impacted by queues 
extending west from the ELSP on NE 65th Street.  Compared to Option 1, traffic impacts 
under Option 2 add up to three seconds of delay to this intersection. 

o ELSP/NE 65th continues to operate at LOS A with the Project, similar to conditions 
without the Project.  Queues from the ELSP/Redmond Way intersection continue to 
extend to NE 65th Street.  Vehicle queues are not calculated to extend from this 
intersection to adjacent study intersections.  Compared to Option 1, traffic impacts 
under Option 2 have a lesser impact on this intersection. 

o ELSP/NE 63rd is a four-leg intersection with the Project. 
 With the Project the Reflections at Marymoor driveway operates at LOS F, 

specifically the left turn movement (10 AM trips) out of the driveway. 
 With the Project there are only 2 northbound lefts from ELSP into NE 63rd (to 

the Project).  Northbound lefts have potential to limit use of the center turn 
lane for two-stage left turn movements out from Reflections at Marymoor. 

 With the Project the site access operates at LOS F under Options 1, 1A and 1B, 
with 16 lefts outbound from the site to ELSP.  Option 1C operates at LOS B, with 
the left turn restriction. 

 With the Project there are only 20 southbound lefts from ELSP into the 
Reflections at Marymoor driveway.  Southbound lefts have potential to limit use 
of the center turn lane for two-stage left turns out from NE 63rd Street. 

 In general, compared to Option 1, traffic impacts under Option 2 have a greater 
impact on this intersection, as more left turning Project traffic is anticipated 
with Option 2.  The exceptions are Option 1C and 2C operate with the same 
delay impacts at this intersection. 

 Overall AM 
o With the Project, Options 1 and 2 operated similarly.  Option 1 provides more 

opportunities for site accessibility, by not limiting 180th Ave NE to rights-in and lefts-out 
to NE 65th (Option 1 allows rights-out unlike Option 2). 

o Left turn delays on ELSP from the minor approaches at NE 63rd Street may push drivers 
to use alternative travel routes, until a signal is warranted. 

 

 2014 Existing PM 
o ELSP/Redmond Way operates at LOS F.  The intersection’s V/C is greater than 1.0, 

suggesting overcapacity.  And northbound 95th percentile queues exceed the left turn 
storage capacity and extend past NE 65th Street. 

o ELSP/65th operates at LOS B. Operations are affected by queues spilling back from the 
Redmond Way intersection: 

 Southbound 95th percentile queues are noted as being metered by the 
upstream signalized intersection at ELSP/ Redmond Way. 
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 The eastbound left turn queue extends past the turn pocket.  95th percentile 
left turn queues would extend to the future 180th Avenue NE roadway. 

o ELSP/63rd (Reflections at Marymoor apartments) operates at LOS C (westbound left 
movement).  In the PM peak hour traffic volumes northbound on ELSP are less than in 
the AM peak hour.  

 2017 Without-Project PM (baseline) 
o ELSP/Redmond Way operates at LOS F, with 20 seconds of added delay compared to 

existing conditions.  Northbound 95th percentile queues extend past NE 65th Street.  
Future without Project queues add about two car lengths to the existing queue lengths.    
The V/C ratio increases by 6% between without-Project and existing conditions. 

o ELSP/65th operates at LOS C compared to LOS B in the existing conditions.  Intersection 
delay increases by about a second over existing conditions.  Traffic operations continue 
to be affected by queues spilling back from the Redmond Way intersection.  

 The southbound approach queues continue to be metered by the upstream 
signalized intersection at ELSP/ Redmond Way.  The average southbound 
through queue is projected to extend to ELSP/ Redmond Way. 

 The eastbound left turn queue extends past the turn pocket.  95th percentile 
eastbound approach queues extend past the future 180th Avenue NE roadway. 

o ELSP/63rd (Reflections at Marymoor apartments) operates at LOS E with 18 seconds of 
added delay compared to existing conditions. 

 2017 With-Project PM Option 1, 1A, 1B and 1C 
o ELSP/Redmond Way continues to operate at LOS F, with 9 seconds of added delay 

compared to future without-Project conditions.  Northbound queues increase by about 
two car lengths with the Project compared to without-Project conditions.  The V/C ratio 
increases by 2% between with-Project and without-Project conditions. 

o 180th/NE 65th operates LOS B.  On NE 65th Street queues extend from ELSP past 180th 
Ave NE without and with the Project.  Eastbound 95th percentile queues increase by less 
than one car length with the Project. 

o ELSP/NE 65th continues to operate at LOS C with the Project, similar to conditions 
without the Project.  Queues from the ELSP/Redmond Way intersection continue to 
extend to NE 65th Street.  Southbound queues are projected to extend to the 
ELSP/Redmond Way.  95th percentile southbound queues are also still metered by the 
ELSP/Redmond Way signal.  Queuing is significantly worse under Option 1B, with the 
southbound curb lane on ELSP converted to a right only lane. 

o ELSP/NE 63rd is a four-leg intersection with the Project.  The aligned driveways of 
Reflections at Marymoor and the Project reduce the potential for two-stage left turn 
movements. 

 With the Project the Reflections at Marymoor driveway operates at LOS F, 
specifically the left turn movement (5 PM trips) out of the driveway. 

 With the Project there are only 6 northbound lefts from ELSP into NE 63rd (to 
the Project).  Northbound lefts have potential to limit use of the center turn 
lane for two-stage left turn movements out from Reflections at Marymoor. 

 With the Project the site access operates at LOS F under Options 1, 1A and 1B, 
with 8 lefts outbound from the site to ELSP.  Option 1C operates at LOS B, with 
the left turn restriction. 

 With the Project there are 75 southbound lefts from ELSP into the Reflections at 
Marymoor driveway.  Southbound lefts have potential to limit use of the center 
turn lane for two-stage left turns out from NE 63rd Street. 
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 2017 With-Project PM Options 2, 2A, 2B and 2C 
o ELSP/Redmond Way continues to operate at LOS F, with 8 seconds of added delay 

compared to future without-Project conditions.  Like Option 1, the northbound queues 
increase by about two car lengths with the Project compared to without-Project 
conditions.  Also, the V/C ratio increases by 2% between with-Project and without-
Project conditions. 

o 180th/NE 65th operates LOS C.  On NE 65th Street queues extend from ELSP past 180th 
Ave NE without and with the Project.  Eastbound 95th percentile queues increase by less 
than one car length with the Project.  Compared to Option 1, traffic impacts under 
Option 2 add less than one second of delay to this intersection. 

o ELSP/NE 65th continues to operate at LOS C with the Project, similar to conditions 
without the Project.  Queues from the ELSP/Redmond Way intersection continue to 
extend to NE 65th Street.  Like Option 1, southbound vehicle extend to the 
ELSP/Redmond Way intersection to the north.  95th percentile southbound queues are 
also still metered by the ELSP/Redmond Way signal.  Queuing is significantly worse 
under Option 1B, with the southbound curb lane on ELSP converted to a right only lane. 

o ELSP/NE 63rd is a four-leg intersection with the Project. 
 With the Project the Reflections at Marymoor driveway operates at LOS F, 

specifically the left turn movement (5 AM trips) out of the driveway. 
 With the Project there are only 6 northbound lefts from ELSP into NE 63rd (to 

the Project).  Northbound lefts have potential to limit use of the center turn 
lane for two-stage left turn movements out from Reflections at Marymoor. 

 With the Project the site access operates at LOS F under Options 2, 2A and 2B, 
with 12 lefts outbound from the site to ELSP.  Option 2C operates at LOS B, with 
the left turn restriction. 

 With the Project there are 75 southbound lefts from ELSP into the Reflections at 
Marymoor driveway.  Southbound lefts have potential to limit use of the center 
turn lane for two-stage left turns out from NE 63rd Street. 

 In general, compared to Option 1, traffic impacts under Option 2 have a greater 
impact on this intersection, as more left turning Project traffic is anticipated 
with Option 2.  The exceptions are Option 1C and 2C operate with the same 
delay impacts at this intersection. 

 Overall PM 
o With the Project, Options 1 and 2 operated similarly.  Option 1 provides more 

opportunities for site accessibility, by not limiting 180th Ave NE to rights-in and lefts-out 
to NE 65th (Option 1 allows rights-out unlike Option 2). 

o Left turn delays on ELSP from the minor approaches at NE 63rd Street may push drivers 
to use alternative travel routes, until a signal is warranted. 

 
Crash Analysis 

Crash data between 2010 and 2013 was provided by WSDOT for the section of ELSP south of NE 65th St 
and in the vicinity of the Project access.  There were no fatalities reported. 
 
Between 2010 and 2013 only three collisions were reported: 

 2012 – Rear-end collision with vehicles heading northwest toward NE 65th Street. Alcohol was a 
factor and the incident near the primary access of Reflections at Marymoor. 
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 2013 – Rear-end collision with vehicles heading northwest toward NE 65th Street. Speed was a 
factor and the incident occurred near the south and secondary access of Reflections at 
Marymoor and the access to Marymoor Self Storage. 

 2013 – Sideswipe collision with vehicles heading southeast away from NE 65th Street. Incident 
occurred within the southeast lanes merge area. 

 
The collision pattern is consistent with observed vehicle queuing and the existing channelization at the 
site access. 
  
Signal Warrant 

A formal signal warrant was prepared in previous documentation assuming a single access at ELSP as 
part of prior development feasibility analysis and was shared with the city.  This analysis found that a 
signal would not be warranted.  With two access points, the traffic volumes using the ELSP access will be 
even lower than with the original single access assumption.  It does not appear that the crash history in 
the area or the queuing conditions would be improved or support a traffic signal.   Accordingly, while a 
traffic signal would benefit access to ELSP and assist in metering queues, we find that a traffic signal is 
not warranted.   
 
Mitigation 

As indicated above the level of service deficiencies at ELSP/Redmond Way are a preexisting condition.  
Compared to without Project conditions, the Project adds up to 10 seconds of delay to the intersection 
and increases the PM peak hour V/C ratio by 0.03. 
 
At ELSP/NE 63rd Street the applicant will construct a new street approach (NE 63rd Street) to align with 
the primary driveway to the Reflections at Marymoor Apartments and work with the City of Redmond 
and King County to secure a road easement across the East Lake Sammamish Trail (a King County 
multipurpose trail).  NE 63rd Street and the corresponding easement will allow for constructing a future 
road connecting to developable land west of the Project site.  Based on numerous iterative reviews and 
close coordination with City of Redmond staff, it was determined that no other intersection-specific 
mitigation for the level of service deficiency at ELSP/NE 63rd Street would be appropriate at this time 
(e.g. no signal, no extension of the southbound merge lane).  
 
In addition to constructing NE 63rd Street, the applicant will construct a new public road along the 180th 
Avenue NE right-of-way to provide a second outlet to the proposed Project.  This second access-way will 
intersect at NE 65th Street and reduce Project volumes at ELSP/NE 63rd Street, and provide an 
alternative route outbound from the site and improve the level of service. 
 
Although it does not relate to the level of service at ELSP/NE 63rd Street, the applicant’s proposal 
includes substantial dedication of right-of-way to permit extension of a “Connector Road” to allow for 
future redevelopment of properties west of the Project site and within the local subarea.  The value of 
these dedications is disproportionate to the study intersection and road system impacts precipitated by 
the Project. 
 
Conclusion 

The findings outlined above, show preexisting LOS deficiencies and long queues during the AM and PM 
peak hours.  These conditions will continue with or without the proposed redevelopment of this and 
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other multifamily zoned sites in this area.  Since a traffic signal is not warranted, TSI believes that access 
consistent with Option 1 with no change to the southbound merge land on ELSP is preferable.  
 
Concern was expressed regarding permitting northbound right turns from 180th Ave NE at NE 65th and 
conflicts with pedestrians and cyclists using the King County multipurpose trail.  We believe the 
potential for conflict can be most safely and effectively addressed by bringing the intersection and trail 
together so the trail crossing is co-located at the intersection like a traditional marked cross-walk at a 
signalized intersection.  This is design type is found elsewhere on the King County trail at much higher 
volume intersections (e.g. SE 56th at ELSP in Issaquah).  A concept drawing is provided as the site plan.   
 
We trust the above outlined information provides the city with the information necessary to have a 
meeting with you both to discuss the options so we can proceed through the PREP process.  If you have 
any questions or comments please contact TSI at your earliest convenience. 
 



 

 
 
 
 
 
 

AM Intersection Capacity and Queuing Reports 



 

 
 
 
 
 
 

PM Intersection Capacity and Queuing Reports 
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Figure 1: Vicinity Map
Marymoor Apartments

6081 East Lake Sammamish Parkway NW
Redmond, WA 98052



Figure 2: Preliminary Site Plan
Marymoor Apartments

6081 East Lake Sammamish Parkway NW
Redmond, WA 98052
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Figure 3: Option 1 Peak Hour Trip
Distribution and Travel Assignment

(NE 63rd / ELSP Full Access and
NE 65th / 180th Ave RT-In, RT-Out and LT-In)
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Figure 5: 2014 Existing
Peak Hour Volumes
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Figure 6: 2017 Baseline Without-Project
Peak Hour Volumes

(2150)1050

(650)1830

(70)150

(140)130
(50)150

(340)930

(1
20

)2
30

(1
10

)1
90

(3
20

)1
30

(8
40

)5
00

(1
00

)2
40

(1
0)

40

(530)350

(110)660
(0)0

(0
)0

(0
)0

(10)10

(10)70

(20)20

(70)180
(10)20

(20)400

(3
40

)1
08

0

(8
70

)5
20

(1
30

)1
80

(1
0)

40

(1
0)

20

1. ELSP / 180th / Red Way

(3
90

)1
50

E
F

2. NE 65th / 180th 3. ELSP / NE 65th

A
C

(0)0

(0)0

(70)40

(0)0
(10)5

(0)0

(3
70

)1
50

0

(1
27

0)
70

0

(0
)0

(0
)0

(2
0)

75

(5
)1

0

4. ELSP / Access

E
E

(##)## = (AM Volume)PM Volume

A
A

AM LOS

PM LOS

Key: Turning Movements, Volumes and LOS

1

3

4

2

Marymoor Apartments
6081 East Lake Sammamish Parkway NW

Redmond, WA 98052



S ITE

180th A
ve R

igh
t -o

f -W
ay

R
ef le

ct io
n

s at

M
arym

o
o

r

Mar ymoor
Se l f S torage

East Lake Sam
m

am
ish Tra i l

East Lake Sam
m

am
ish Tra i l

Figure 7: 2017 Future With-Project Option 1
Peak Hour Traffic Volumes
(NE 63rd / ELSP Full Access and

NE 65th / 180th Ave RT-In, RT-Out and LT-In)

(2150)1050

(650)1830

(70)150

(140)130
(52)156

(349)952

(1
25

)2
41

(1
21

)1
98

(3
20

)1
30

(8
56

)5
12

(1
00

)2
40

(1
5)

44

(530)350

(110)660
(5)11

(1
6)

12
(2

2)
16

(10)10

(10)70

(20)20

(92)196
(10)20

(20)400

(3
56

)1
11

9

(8
81

)5
28

(1
30

)1
80

(1
0)

40

(1
0)

20

1. ELSP / 180th / Red Way

(3
90

)1
50

E
F

2. NE 65th / 180th

B
B

3. ELSP / NE 65th

A
C

(0)0

(0)0

(70)40

(11)8
(10)5

(5)4

(3
70

)1
50

0

(1
27

0)
70

0

(1
6)

39

(2
)6

(2
0)

75

(5
)1

0

4. ELSP / Access

F
F

(##)## = (AM Volume)PM Volume

A
A

AM LOS

PM LOS

Key: Turning Movements, Volumes and LOS

1

3

4

2

Marymoor Apartments
6081 East Lake Sammamish Parkway NW

Redmond, WA 98052



S ITE

180th A
ve R

igh
t -o

f -W
ay

R
ef le

ct io
n

s at

M
arym

o
o

r

Mar ymoor
Se l f S torage

East Lake Sam
m

am
ish Tra i l

East Lake Sam
m

am
ish Tra i l

Figure 8: 2017 Future With-Project Option 2
Peak Hour Traffic Volumes
(NE 63rd / ELSP Full Access and

NE 65th / 180th Ave RT-In and LT-In)
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Queues

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments   2014 AM Existing Synchro 8 Report

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR

Lane Group Flow (vph) 137 642 337 47 2205 636 317 85 131 316

v/c Ratio 0.47 0.31 0.28 0.18 0.80 1.09 1.07 0.43 0.63 0.68

Control Delay 48.3 23.4 7.0 54.6 37.0 121.5 130.2 68.2 76.8 13.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 48.3 23.4 7.0 54.6 37.0 121.5 130.2 68.2 76.8 13.8

Queue Length 50th (ft) 134 166 54 45 567 ~384 ~375 82 129 0

Queue Length 95th (ft) 89 290 141 73 #960 #516 #592 142 206 95

Internal Link Dist (ft) 637 1136 680 323

Turn Bay Length (ft) 320 125 390 200 200

Base Capacity (vph) 290 2044 1196 304 2758 583 296 223 234 486

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.47 0.31 0.28 0.15 0.80 1.09 1.07 0.38 0.56 0.65

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments   2014 AM Existing Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 130 610 320 45 2030 65 795 105 5 90 115 300

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Total Lost time (s) 3.0 3.1 3.1 3.0 3.9 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 0.91 0.91 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.97 0.95 1.00 1.00

Satd. Flow (prot) 1927 3854 1724 2002 5724 3644 1855 1764 1850 1661

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.97 0.95 1.00 1.00

Satd. Flow (perm) 1927 3854 1724 2002 5724 3644 1855 1764 1850 1661

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 137 642 337 47 2137 68 837 111 5 95 121 316

RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 280

Lane Group Flow (vph) 137 642 337 47 2205 0 636 317 0 85 131 36

Confl. Peds. (#/hr) 1 1

Heavy Vehicles (%) 6% 6% 6% 2% 2% 2% 2% 2% 2% 10% 10% 10%

Turn Type Prot NA pt+ov Prot NA Split NA Split NA Perm

Protected Phases 5 8 2 2 4 1 8 6 4 4 3 3

Permitted Phases 3

Actuated Green, G (s) 21.2 71.2 93.2 18.7 63.9 22.0 22.0 15.0 15.0 15.0

Effective Green, g (s) 25.2 76.2 103.2 18.7 68.9 24.0 24.0 17.0 17.0 17.0

Actuated g/C Ratio 0.17 0.51 0.69 0.12 0.46 0.16 0.16 0.11 0.11 0.11

Clearance Time (s) 8.1 8.9 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.5 4.5 5.5 5.5 3.5 3.5 3.5

Lane Grp Cap (vph) 323 1957 1186 249 2629 583 296 199 209 188

v/s Ratio Prot c0.07 0.17 0.20 0.02 c0.39 c0.17 0.17 0.05 c0.07

v/s Ratio Perm 0.02

v/c Ratio 0.42 0.33 0.28 0.19 0.84 1.09 1.07 0.43 0.63 0.19

Uniform Delay, d1 55.9 21.8 9.1 58.9 35.7 63.0 63.0 62.0 63.5 60.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 0.9 0.4 0.3 0.4 3.4 64.4 72.4 1.7 6.0 0.6

Delay (s) 56.8 22.2 9.4 59.2 39.1 127.4 135.4 63.7 69.5 60.8

Level of Service E C A E D F F E E E

Approach Delay (s) 22.6 39.5 130.1 63.4

Approach LOS C D F E

Intersection Summary

HCM 2000 Control Delay 56.0 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.78

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 14.9

Intersection Capacity Utilization 77.0% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM 2010 Signalized Intersection Summary

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments   2014 AM Existing Synchro 8 Report

HCM 2010 Research does not support Non-NEMA phasing.



Queues

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments   2014 AM Existing Synchro 8 Report

Lane Group EBT EBR WBT NBL NBT SBL SBT

Lane Group Flow (vph) 85 21 43 395 874 11 463

v/c Ratio 0.24 0.04 0.11 0.43 0.54 0.06 0.41

Control Delay 19.2 0.1 12.6 5.6 6.8 16.2 13.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 19.2 0.1 12.6 5.6 6.8 16.2 13.5

Queue Length 50th (ft) 19 0 5 38 114 2 44

Queue Length 95th (ft) 62 0 29 111 322 14 104

Internal Link Dist (ft) 890 40 458 680

Turn Bay Length (ft) 250 100

Base Capacity (vph) 754 935 882 1301 2062 537 2906

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.11 0.02 0.05 0.30 0.42 0.02 0.16

Intersection Summary



HCM Signalized Intersection Capacity Analysis

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments   2014 AM Existing Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 70 10 20 10 10 20 375 820 10 10 320 120

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Grade (%) 0% 2% 0% 0%

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.93 1.00 1.00 1.00 0.96

Flt Protected 0.96 1.00 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1918 1708 1854 2002 2103 1890 3628

Flt Permitted 0.72 1.00 0.89 0.35 1.00 0.34 1.00

Satd. Flow (perm) 1447 1708 1670 729 2103 675 3628

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 74 11 21 11 11 21 395 863 11 11 337 126

RTOR Reduction (vph) 0 0 18 0 18 0 0 1 0 0 49 0

Lane Group Flow (vph) 0 85 3 0 25 0 395 873 0 11 414 0

Confl. Peds. (#/hr) 6 6 1 1

Heavy Vehicles (%) 7% 7% 7% 5% 5% 5% 2% 2% 2% 8% 8% 8%

Turn Type Perm NA Perm Perm NA pm+pt NA Perm NA

Protected Phases 4 8 5 2 6

Permitted Phases 4 4 8 2 6

Actuated Green, G (s) 5.4 5.4 5.4 30.0 30.0 12.4 12.4

Effective Green, g (s) 6.4 6.4 6.4 31.0 31.0 13.4 13.4

Actuated g/C Ratio 0.14 0.14 0.14 0.68 0.68 0.30 0.30

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 203 240 235 879 1435 199 1070

v/s Ratio Prot 0.13 c0.42 0.11

v/s Ratio Perm c0.06 0.00 0.01 0.17 0.02

v/c Ratio 0.42 0.01 0.11 0.45 0.61 0.06 0.39

Uniform Delay, d1 17.8 16.8 17.0 3.3 3.9 11.5 12.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.4 0.0 0.2 0.4 0.7 0.1 0.2

Delay (s) 19.2 16.8 17.2 3.7 4.6 11.6 13.0

Level of Service B B B A A B B

Approach Delay (s) 18.7 17.2 4.3 12.9

Approach LOS B B A B

Intersection Summary

HCM 2000 Control Delay 7.6 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 45.4 Sum of lost time (s) 12.0

Intersection Capacity Utilization 62.6% ICU Level of Service B

Analysis Period (min) 15

c    Critical Lane Group



HCM 2010 Signalized Intersection Summary

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments   2014 AM Existing Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 70 10 20 10 10 20 375 820 10 10 320 120

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 0.99 0.99 0.99 0.99 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 2150 2009 2009 2128 2027 2128 2108 2108 2150 1991 1991 2150

Adj Flow Rate, veh/h 74 11 21 11 11 21 395 863 11 11 337 126

Adj No. of Lanes 0 1 1 0 1 0 1 1 0 1 2 0

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Percent Heavy Veh, % 7 7 7 5 5 5 2 2 2 8 8 8

Cap, veh/h 345 26 220 153 69 102 841 1382 18 397 970 356

Arrive On Green 0.13 0.13 0.13 0.13 0.13 0.13 0.21 0.67 0.67 0.36 0.36 0.36

Sat Flow, veh/h 1330 198 1684 289 529 781 2007 2077 26 596 2709 996

Grp Volume(v), veh/h 85 0 21 43 0 0 395 0 874 11 233 230

Grp Sat Flow(s),veh/h/ln 1527 0 1684 1599 0 0 2007 0 2103 596 1891 1813

Q Serve(g_s), s 0.0 0.0 0.4 0.0 0.0 0.0 3.7 0.0 9.3 0.5 3.6 3.7

Cycle Q Clear(g_c), s 1.6 0.0 0.4 1.6 0.0 0.0 3.7 0.0 9.3 0.5 3.6 3.7

Prop In Lane 0.87 1.00 0.26 0.49 1.00 0.01 1.00 0.55

Lane Grp Cap(c), veh/h 371 0 220 324 0 0 841 0 1400 397 677 649

V/C Ratio(X) 0.23 0.00 0.10 0.13 0.00 0.00 0.47 0.00 0.62 0.03 0.34 0.35

Avail Cap(c_a), veh/h 884 0 858 945 0 0 1605 0 3321 715 1686 1617

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00

Uniform Delay (d), s/veh 15.5 0.0 15.0 15.2 0.0 0.0 4.3 0.0 3.8 8.2 9.2 9.3

Incr Delay (d2), s/veh 0.3 0.0 0.2 0.2 0.0 0.0 0.4 0.0 0.5 0.0 0.3 0.3

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(-26165%),veh/ln 0.9 0.0 0.2 0.4 0.0 0.0 2.0 0.0 5.3 0.1 1.9 1.8

LnGrp Delay(d),s/veh 15.8 0.0 15.2 15.4 0.0 0.0 4.7 0.0 4.2 8.3 9.5 9.6

LnGrp LOS B B B A A A A A

Approach Vol, veh/h 106 43 1269 474

Approach Delay, s/veh 15.7 15.4 4.4 9.5

Approach LOS B B A A

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 30.1 9.1 12.1 18.1 9.1

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s 61.0 19.0 22.0 34.0 19.0

Max Q Clear Time (g_c+I1), s 11.3 3.6 5.7 5.7 3.6

Green Ext Time (p_c), s 7.9 0.4 1.5 7.4 0.4

Intersection Summary

HCM 2010 Ctrl Delay 6.6

HCM 2010 LOS A



HCM Unsignalized Intersection Capacity Analysis

4: ELSP & Drwy 12/3/2015

Marymoor Apartments   2014 AM Existing Synchro 8 Report

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 10 70 1200 5 20 350

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 11 74 1263 5 21 368

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft) 538

pX, platoon unblocked

vC, conflicting volume 1492 1266 1268

vC1, stage 1 conf vol 1266

vC2, stage 2 conf vol 226

vCu, unblocked vol 1492 1266 1268

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 95 54 96

cM capacity (veh/h) 220 160 544

Direction, Lane # WB 1 WB 2 NB 1 SB 1 SB 2 SB 3

Volume Total 11 74 1268 21 184 184

Volume Left 11 0 0 21 0 0

Volume Right 0 74 5 0 0 0

cSH 220 160 1700 544 1700 1700

Volume to Capacity 0.05 0.46 0.75 0.04 0.11 0.11

Queue Length 95th (ft) 4 53 0 3 0 0

Control Delay (s) 22.2 45.3 0.0 11.9 0.0 0.0

Lane LOS C E B

Approach Delay (s) 42.4 0.0 0.6

Approach LOS E

Intersection Summary

Average Delay 2.2

Intersection Capacity Utilization 66.6% ICU Level of Service C

Analysis Period (min) 15



HCM 2010 TWSC

4: ELSP & Drwy 12/3/2015

Marymoor Apartments   2014 AM Existing Synchro 8 Report

Intersection

Int Delay, s/veh 1.6

 

Movement WBL WBR NBT NBR SBL SBT

Vol, veh/h 10 70 1200 5 20 350

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 0 - - 130 -

Veh in Median Storage, # 0 - 0 - - 0

Grade, % 0 - 0 - - 0

Peak Hour Factor 95 95 95 95 95 95

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 11 74 1263 5 21 368

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 1492 1266 0 0 1268 0

          Stage 1 1266 - - - - -

          Stage 2 226 - - - - -

Critical Hdwy 6.63 6.23 - - 4.12 -

Critical Hdwy Stg 1 5.43 - - - - -

Critical Hdwy Stg 2 5.83 - - - - -

Follow-up Hdwy 3.519 3.319 - - 2.218 -

Pot Cap-1 Maneuver 125 206 - - 548 -

          Stage 1 264 - - - - -

          Stage 2 791 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 120 206 - - 548 -

Mov Cap-2 Maneuver 217 - - - - -

          Stage 1 264 - - - - -

          Stage 2 761 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 30.7 0 0.6

HCM LOS D

 

Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT

Capacity (veh/h) - - 217 206 548 -

HCM Lane V/C Ratio - - 0.049 0.358 0.038 -

HCM Control Delay (s) - - 22.4 31.9 11.8 -

HCM Lane LOS - - C D B -

HCM 95th %tile Q(veh) - - 0.2 1.5 0.1 -



Queues
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR

Lane Group Flow (vph) 132 1816 921 147 1189 450 281 218 250 132

v/c Ratio 0.37 0.90 2.13 0.43 0.43 1.11 1.34 1.08 1.18 0.42

Control Delay 65.8 49.3 543.3 67.9 31.4 146.1 233.3 157.1 183.2 12.2

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 65.8 49.3 543.3 67.9 31.4 146.1 233.3 157.1 183.2 12.2

Queue Length 50th (ft) 129 ~1198 ~1484 146 369 ~334 ~472 ~300 ~370 0

Queue Length 95th (ft) 196 #1330 #1990 218 413 #464 #695 #495 #573 59

Internal Link Dist (ft) 637 1136 680 323

Turn Bay Length (ft) 320 125 390 200 200

Base Capacity (vph) 415 2012 432 411 2792 404 210 202 212 317

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.32 0.90 2.13 0.36 0.43 1.11 1.34 1.08 1.18 0.42

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 125 1725 875 140 990 140 475 180 40 230 215 125

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Total Lost time (s) 4.0 6.5 6.5 4.0 6.3 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 0.91 0.91 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.98 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.99 0.95 1.00 1.00

Satd. Flow (prot) 2022 4045 1809 2002 5631 3644 1859 1921 2013 1809

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.99 0.95 1.00 1.00

Satd. Flow (perm) 2022 4045 1809 2002 5631 3644 1859 1921 2013 1809

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 132 1816 921 147 1042 147 500 189 42 242 226 132

RTOR Reduction (vph) 0 0 0 0 0 0 0 4 0 0 0 118

Lane Group Flow (vph) 132 1816 921 147 1189 0 450 277 0 218 250 14

Confl. Peds. (#/hr) 1 1

Heavy Vehicles (%) 1% 1% 1% 2% 2% 2% 2% 2% 2% 1% 1% 1%

Turn Type Prot NA custom Prot NA Split NA Split NA Perm

Protected Phases 5 8 2 9 2 4 1 8 6 4 4 3 3

Permitted Phases 3

Actuated Green, G (s) 32.4 86.5 40.5 32.0 86.3 19.0 19.0 18.0 18.0 18.0

Effective Green, g (s) 33.4 85.5 42.5 33.0 87.3 20.0 20.0 19.0 19.0 19.0

Actuated g/C Ratio 0.19 0.48 0.24 0.18 0.48 0.11 0.11 0.11 0.11 0.11

Clearance Time (s) 7.3 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 4.5 5.5 5.5 3.5 3.5 3.5

Lane Grp Cap (vph) 375 1921 427 367 2731 404 206 202 212 190

v/s Ratio Prot 0.07 c0.45 c0.51 c0.07 0.21 0.12 0.15 0.11 c0.12

v/s Ratio Perm 0.01

v/c Ratio 0.35 0.95 2.16 0.40 0.44 1.11 1.35 1.08 1.18 0.07

Uniform Delay, d1 63.9 45.0 68.8 64.8 30.3 80.0 80.0 80.5 80.5 72.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.98 0.99 1.00 1.00 1.00

Incremental Delay, d2 0.6 10.3 528.4 0.7 0.5 78.0 183.1 86.0 118.6 0.2

Delay (s) 64.4 55.3 597.1 65.5 30.8 156.8 262.0 166.5 199.1 72.8

Level of Service E E F E C F F F F E

Approach Delay (s) 229.7 34.6 197.2 159.5

Approach LOS F C F F

Intersection Summary

HCM 2000 Control Delay 170.7 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.21

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 26.5

Intersection Capacity Utilization 88.0% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM 2010 Signalized Intersection Summary
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HCM 2010 analysis does not support non-NEMA phasing.



Queues

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2014 PM Existing Synchro 8 Report

Lane Group EBT EBR WBT NBL NBT SBL SBT

Lane Group Flow (vph) 253 400 53 147 537 42 1253

v/c Ratio 0.68 0.68 0.14 0.43 0.37 0.08 0.58

Control Delay 40.6 18.1 18.1 9.5 7.5 11.8 19.9

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 40.6 18.1 18.1 9.5 7.5 11.8 19.9

Queue Length 50th (ft) 131 79 14 25 114 13 415

Queue Length 95th (ft) 196 165 41 55 203 m13 m211

Internal Link Dist (ft) 890 40 458 680

Turn Bay Length (ft) 250 100

Base Capacity (vph) 482 691 487 371 1438 533 2152

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.52 0.58 0.11 0.40 0.37 0.08 0.58

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 170 70 380 20 10 20 140 490 20 40 1020 170

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Grade (%) 0% 2% 0% 0%

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.95 1.00 0.99 1.00 0.98

Flt Protected 0.97 1.00 0.98 0.95 1.00 0.95 1.00

Satd. Flow (prot) 2043 1809 1959 2002 2094 2000 3919

Flt Permitted 0.79 1.00 0.82 0.12 1.00 0.46 1.00

Satd. Flow (perm) 1670 1809 1636 260 2094 977 3919

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 179 74 400 21 11 21 147 516 21 42 1074 179

RTOR Reduction (vph) 0 0 184 0 16 0 0 1 0 0 13 0

Lane Group Flow (vph) 0 253 216 0 37 0 147 536 0 42 1240 0

Confl. Peds. (#/hr) 6 6 1 1

Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 2% 2% 2% 2% 2% 2%

Turn Type Perm NA Perm Perm NA pm+pt NA Perm NA

Protected Phases 4 8 5 2 6

Permitted Phases 4 4 8 2 6

Actuated Green, G (s) 19.2 19.2 19.2 60.8 60.8 48.1 48.1

Effective Green, g (s) 20.2 20.2 20.2 61.8 61.8 49.1 49.1

Actuated g/C Ratio 0.22 0.22 0.22 0.69 0.69 0.55 0.55

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 374 406 367 346 1437 533 2138

v/s Ratio Prot 0.04 c0.26 c0.32

v/s Ratio Perm c0.15 0.12 0.02 0.25 0.04

v/c Ratio 0.68 0.53 0.10 0.42 0.37 0.08 0.58

Uniform Delay, d1 31.9 30.7 27.7 9.3 5.9 9.7 13.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.01 1.39

Incremental Delay, d2 4.8 1.3 0.1 0.8 0.7 0.0 0.1

Delay (s) 36.7 32.1 27.8 10.1 6.7 9.8 19.0

Level of Service D C C B A A B

Approach Delay (s) 33.9 27.8 7.4 18.7

Approach LOS C C A B

Intersection Summary

HCM 2000 Control Delay 19.7 HCM 2000 Level of Service B

HCM 2000 Volume to Capacity ratio 0.59

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 65.8% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 170 70 380 20 10 20 140 490 20 40 1020 170

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 2150 2129 2129 2128 2128 2128 2108 2108 2150 2108 2108 2150

Adj Flow Rate, veh/h 179 74 400 21 11 21 147 516 21 42 1074 179

Adj No. of Lanes 0 1 1 0 1 0 1 1 0 1 2 0

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Percent Heavy Veh, % 1 1 1 0 0 0 2 2 2 2 2 2

Cap, veh/h 290 92 492 82 54 53 348 1282 52 523 1818 302

Arrive On Green 0.27 0.27 0.27 0.27 0.27 0.27 0.06 0.64 0.64 0.53 0.53 0.53

Sat Flow, veh/h 811 335 1798 97 199 194 2007 2011 82 864 3437 572

Grp Volume(v), veh/h 253 0 400 53 0 0 147 0 537 42 625 628

Grp Sat Flow(s),veh/h/ln 1146 0 1798 489 0 0 2007 0 2093 864 2002 2006

Q Serve(g_s), s 0.0 0.0 18.7 0.7 0.0 0.0 2.7 0.0 11.3 2.2 19.2 19.3

Cycle Q Clear(g_c), s 20.1 0.0 18.7 20.9 0.0 0.0 2.7 0.0 11.3 3.7 19.2 19.3

Prop In Lane 0.71 1.00 0.40 0.40 1.00 0.04 1.00 0.28

Lane Grp Cap(c), veh/h 382 0 492 190 0 0 348 0 1334 523 1059 1061

V/C Ratio(X) 0.66 0.00 0.81 0.28 0.00 0.00 0.42 0.00 0.40 0.08 0.59 0.59

Avail Cap(c_a), veh/h 405 0 519 210 0 0 442 0 1334 523 1059 1061

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00 0.09 0.09 0.09

Uniform Delay (d), s/veh 31.1 0.0 30.5 26.1 0.0 0.0 11.0 0.0 8.0 11.2 14.5 14.5

Incr Delay (d2), s/veh 3.7 0.0 9.2 0.8 0.0 0.0 0.8 0.0 0.9 0.0 0.2 0.2

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(-26165%),veh/ln 6.4 0.0 10.5 1.0 0.0 0.0 1.5 0.0 6.7 0.5 10.6 10.7

LnGrp Delay(d),s/veh 34.8 0.0 39.7 26.9 0.0 0.0 11.8 0.0 8.9 11.3 14.7 14.8

LnGrp LOS C D C B A B B B

Approach Vol, veh/h 653 53 684 1295

Approach Delay, s/veh 37.8 26.9 9.5 14.6

Approach LOS D C A B

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 61.4 28.6 9.8 51.6 28.6

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s 55.0 25.0 9.0 41.0 25.0

Max Q Clear Time (g_c+I1), s 13.3 22.1 4.7 21.3 22.9

Green Ext Time (p_c), s 11.3 1.0 0.2 8.9 0.8

Intersection Summary

HCM 2010 Ctrl Delay 19.2

HCM 2010 LOS B
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 5 40 660 10 75 1410

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 5 42 695 11 79 1484

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft) 538

pX, platoon unblocked 0.79

vC, conflicting volume 1600 700 705

vC1, stage 1 conf vol 700

vC2, stage 2 conf vol 900

vCu, unblocked vol 1236 700 705

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 98 89 91

cM capacity (veh/h) 347 382 889

Direction, Lane # WB 1 WB 2 NB 1 SB 1 SB 2 SB 3

Volume Total 5 42 705 79 742 742

Volume Left 5 0 0 79 0 0

Volume Right 0 42 11 0 0 0

cSH 347 382 1700 889 1700 1700

Volume to Capacity 0.02 0.11 0.41 0.09 0.44 0.44

Queue Length 95th (ft) 1 9 0 7 0 0

Control Delay (s) 15.5 15.6 0.0 9.4 0.0 0.0

Lane LOS C C A

Approach Delay (s) 15.6 0.0 0.5

Approach LOS C

Intersection Summary

Average Delay 0.6

Intersection Capacity Utilization 48.2% ICU Level of Service A

Analysis Period (min) 15
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Intersection

Int Delay, s/veh 0.6

 

Movement WBL WBR NBT NBR SBL SBT

Vol, veh/h 5 40 660 10 75 1410

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 0 - - 130 -

Veh in Median Storage, # 0 - 0 - - 0

Grade, % 0 - 0 - - 0

Peak Hour Factor 95 95 95 95 95 95

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 5 42 695 11 79 1484

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 1600 700 0 0 705 0

          Stage 1 700 - - - - -

          Stage 2 900 - - - - -

Critical Hdwy 6.63 6.23 - - 4.12 -

Critical Hdwy Stg 1 5.43 - - - - -

Critical Hdwy Stg 2 5.83 - - - - -

Follow-up Hdwy 3.519 3.319 - - 2.218 -

Pot Cap-1 Maneuver 106 438 - - 893 -

          Stage 1 491 - - - - -

          Stage 2 358 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 97 438 - - 893 -

Mov Cap-2 Maneuver 221 - - - - -

          Stage 1 491 - - - - -

          Stage 2 326 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 14.9 0 0.5

HCM LOS B

 

Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT

Capacity (veh/h) - - 221 438 893 -

HCM Lane V/C Ratio - - 0.024 0.096 0.088 -

HCM Control Delay (s) - - 21.7 14.1 9.4 -

HCM Lane LOS - - C B A -

HCM 95th %tile Q(veh) - - 0.1 0.3 0.3 -
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR

Lane Group Flow (vph) 147 684 358 53 2337 672 339 94 137 337

v/c Ratio 0.51 0.34 0.30 0.20 0.85 1.15 1.14 0.47 0.65 0.69

Control Delay 49.6 23.9 7.2 55.1 38.8 141.1 150.3 69.4 77.6 13.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 49.6 23.9 7.2 55.1 38.8 141.1 150.3 69.4 77.6 13.7

Queue Length 50th (ft) 145 183 59 50 629 ~424 ~425 90 135 0

Queue Length 95th (ft) 95 311 151 81 #1058 #558 #648 155 213 99

Internal Link Dist (ft) 637 1136 680 323

Turn Bay Length (ft) 320 125 390 200 200

Base Capacity (vph) 290 2033 1191 304 2751 583 297 223 234 504

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.51 0.34 0.30 0.17 0.85 1.15 1.14 0.42 0.59 0.67

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 AM Baseline Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 140 650 340 50 2150 70 840 110 10 100 120 320

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Total Lost time (s) 3.0 3.1 3.1 3.0 3.9 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 0.91 0.91 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.97 0.95 1.00 1.00

Satd. Flow (prot) 1927 3854 1724 2002 5723 3644 1851 1764 1849 1661

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.97 0.95 1.00 1.00

Satd. Flow (perm) 1927 3854 1724 2002 5723 3644 1851 1764 1849 1661

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 147 684 358 53 2263 74 884 116 11 105 126 337

RTOR Reduction (vph) 0 0 0 0 2 0 0 1 0 0 0 298

Lane Group Flow (vph) 147 684 358 53 2335 0 672 338 0 94 137 39

Confl. Peds. (#/hr) 1 1

Heavy Vehicles (%) 6% 6% 6% 2% 2% 2% 2% 2% 2% 10% 10% 10%

Turn Type Prot NA pt+ov Prot NA Split NA Split NA Perm

Protected Phases 5 8 2 2 4 1 8 6 4 4 3 3

Permitted Phases 3

Actuated Green, G (s) 21.1 70.8 92.8 18.9 63.8 22.0 22.0 15.2 15.2 15.2

Effective Green, g (s) 25.1 75.8 102.8 18.9 68.8 24.0 24.0 17.2 17.2 17.2

Actuated g/C Ratio 0.17 0.51 0.69 0.13 0.46 0.16 0.16 0.11 0.11 0.11

Clearance Time (s) 8.1 8.9 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.5 4.5 5.5 5.5 3.5 3.5 3.5

Lane Grp Cap (vph) 322 1947 1181 252 2624 583 296 202 212 190

v/s Ratio Prot c0.08 0.18 0.21 0.03 c0.41 c0.18 0.18 0.05 c0.07

v/s Ratio Perm 0.02

v/c Ratio 0.46 0.35 0.30 0.21 0.89 1.15 1.14 0.47 0.65 0.20

Uniform Delay, d1 56.3 22.3 9.4 58.9 37.1 63.0 63.0 62.1 63.5 60.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.5 0.4 0.4 5.0 87.1 96.5 2.0 6.9 0.6

Delay (s) 57.3 22.8 9.7 59.3 42.2 150.1 159.5 64.1 70.4 60.8

Level of Service E C A E D F F E E E

Approach Delay (s) 23.1 42.5 153.2 63.7

Approach LOS C D F E

Intersection Summary

HCM 2000 Control Delay 62.1 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 14.9

Intersection Capacity Utilization 81.2% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM 2010 Signalized Intersection Summary

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 AM Baseline Synchro 8 Report

HCM 2010 Research does not support Non-NEMA phasing.



Queues

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 AM Baseline Synchro 8 Report

Lane Group EBT EBR WBT NBL NBT SBL SBT

Lane Group Flow (vph) 85 21 43 411 927 11 495

v/c Ratio 0.25 0.04 0.11 0.45 0.56 0.06 0.43

Control Delay 20.4 0.2 13.5 5.6 7.1 16.0 13.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 20.4 0.2 13.5 5.6 7.1 16.0 13.5

Queue Length 50th (ft) 20 0 5 40 129 2 49

Queue Length 95th (ft) 67 0 31 114 353 14 112

Internal Link Dist (ft) 890 40 458 680

Turn Bay Length (ft) 250 100

Base Capacity (vph) 737 915 863 1283 2041 504 2856

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.12 0.02 0.05 0.32 0.45 0.02 0.17

Intersection Summary



HCM Signalized Intersection Capacity Analysis

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 AM Baseline Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 70 10 20 10 10 20 390 870 10 10 340 130

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Grade (%) 0% 2% 0% 0%

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.93 1.00 1.00 1.00 0.96

Flt Protected 0.96 1.00 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1918 1708 1854 2002 2104 1890 3625

Flt Permitted 0.72 1.00 0.89 0.33 1.00 0.32 1.00

Satd. Flow (perm) 1447 1708 1669 697 2104 642 3625

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 74 11 21 11 11 21 411 916 11 11 358 137

RTOR Reduction (vph) 0 0 18 0 18 0 0 1 0 0 50 0

Lane Group Flow (vph) 0 85 3 0 25 0 411 926 0 11 445 0

Confl. Peds. (#/hr) 6 6 1 1

Heavy Vehicles (%) 7% 7% 7% 5% 5% 5% 2% 2% 2% 8% 8% 8%

Turn Type Perm NA Perm Perm NA pm+pt NA Perm NA

Protected Phases 4 8 5 2 6

Permitted Phases 4 4 8 2 6

Actuated Green, G (s) 5.4 5.4 5.4 31.4 31.4 13.4 13.4

Effective Green, g (s) 6.4 6.4 6.4 32.4 32.4 14.4 14.4

Actuated g/C Ratio 0.14 0.14 0.14 0.69 0.69 0.31 0.31

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 197 233 228 872 1456 197 1115

v/s Ratio Prot 0.14 c0.44 0.12

v/s Ratio Perm c0.06 0.00 0.01 0.19 0.02

v/c Ratio 0.43 0.01 0.11 0.47 0.64 0.06 0.40

Uniform Delay, d1 18.5 17.5 17.7 3.3 4.0 11.4 12.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.5 0.0 0.2 0.4 0.9 0.1 0.2

Delay (s) 20.0 17.5 17.9 3.7 4.9 11.5 13.0

Level of Service C B B A A B B

Approach Delay (s) 19.5 17.9 4.5 13.0

Approach LOS B B A B

Intersection Summary

HCM 2000 Control Delay 7.8 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 46.8 Sum of lost time (s) 12.0

Intersection Capacity Utilization 64.9% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM 2010 Signalized Intersection Summary

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 AM Baseline Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 70 10 20 10 10 20 390 870 10 10 340 130

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 0.99 0.99 0.99 0.99 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 2150 2009 2009 2128 2027 2128 2108 2108 2150 1991 1991 2150

Adj Flow Rate, veh/h 74 11 21 11 11 21 411 916 11 11 358 137

Adj No. of Lanes 0 1 1 0 1 0 1 1 0 1 2 0

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Percent Heavy Veh, % 7 7 7 5 5 5 2 2 2 8 8 8

Cap, veh/h 337 26 217 148 69 101 834 1403 17 387 999 376

Arrive On Green 0.13 0.13 0.13 0.13 0.13 0.13 0.21 0.67 0.67 0.37 0.37 0.37

Sat Flow, veh/h 1332 198 1684 287 536 786 2007 2078 25 567 2689 1013

Grp Volume(v), veh/h 85 0 21 43 0 0 411 0 927 11 250 245

Grp Sat Flow(s),veh/h/ln 1530 0 1684 1609 0 0 2007 0 2103 567 1891 1810

Q Serve(g_s), s 0.0 0.0 0.4 0.0 0.0 0.0 3.9 0.0 10.5 0.5 3.9 4.0

Cycle Q Clear(g_c), s 1.7 0.0 0.4 1.7 0.0 0.0 3.9 0.0 10.5 0.5 3.9 4.0

Prop In Lane 0.87 1.00 0.26 0.49 1.00 0.01 1.00 0.56

Lane Grp Cap(c), veh/h 362 0 217 318 0 0 834 0 1420 387 702 672

V/C Ratio(X) 0.23 0.00 0.10 0.14 0.00 0.00 0.49 0.00 0.65 0.03 0.36 0.36

Avail Cap(c_a), veh/h 852 0 825 911 0 0 1553 0 3196 663 1622 1553

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00

Uniform Delay (d), s/veh 16.2 0.0 15.7 15.8 0.0 0.0 4.4 0.0 3.9 8.2 9.3 9.3

Incr Delay (d2), s/veh 0.3 0.0 0.2 0.2 0.0 0.0 0.5 0.0 0.5 0.0 0.3 0.3

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(-26165%),veh/ln 0.9 0.0 0.2 0.4 0.0 0.0 2.2 0.0 5.9 0.1 2.1 2.0

LnGrp Delay(d),s/veh 16.5 0.0 15.9 16.0 0.0 0.0 4.9 0.0 4.4 8.2 9.6 9.7

LnGrp LOS B B B A A A A A

Approach Vol, veh/h 106 43 1338 506

Approach Delay, s/veh 16.4 16.0 4.5 9.6

Approach LOS B B A A

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 31.5 9.3 12.4 19.2 9.3

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s 61.0 19.0 22.0 34.0 19.0

Max Q Clear Time (g_c+I1), s 12.5 3.7 5.9 6.0 3.7

Green Ext Time (p_c), s 8.9 0.4 1.5 8.1 0.4

Intersection Summary

HCM 2010 Ctrl Delay 6.7

HCM 2010 LOS A



HCM Unsignalized Intersection Capacity Analysis

4: ELSP & Drwy 12/3/2015
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Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 10 70 1270 5 20 370

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 11 74 1337 5 21 389

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft) 538

pX, platoon unblocked

vC, conflicting volume 1576 1339 1342

vC1, stage 1 conf vol 1339

vC2, stage 2 conf vol 237

vCu, unblocked vol 1576 1339 1342

tC, single (s) 6.8 6.9 4.1

tC, 2 stage (s) 5.8

tF (s) 3.5 3.3 2.2

p0 queue free % 95 48 96

cM capacity (veh/h) 201 143 509

Direction, Lane # WB 1 WB 2 NB 1 SB 1 SB 2 SB 3

Volume Total 11 74 1342 21 195 195

Volume Left 11 0 0 21 0 0

Volume Right 0 74 5 0 0 0

cSH 201 143 1700 509 1700 1700

Volume to Capacity 0.05 0.52 0.79 0.04 0.11 0.11

Queue Length 95th (ft) 4 62 0 3 0 0

Control Delay (s) 23.9 54.4 0.0 12.4 0.0 0.0

Lane LOS C F B

Approach Delay (s) 50.6 0.0 0.6

Approach LOS F

Intersection Summary

Average Delay 2.5

Intersection Capacity Utilization 69.8% ICU Level of Service C

Analysis Period (min) 15



HCM 2010 TWSC

4: ELSP & Drwy 12/3/2015

Marymoor Apartments  8/18/2015 2017 AM Baseline Synchro 8 Report

Intersection

Int Delay, s/veh 1.7

 

Movement WBL WBR NBT NBR SBL SBT

Vol, veh/h 10 70 1270 5 20 370

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 0 - - 130 -

Veh in Median Storage, # 0 - 0 - - 0

Grade, % 0 - 0 - - 0

Peak Hour Factor 95 95 95 95 95 95

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 11 74 1337 5 21 389

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 1576 1339 0 0 1342 0

          Stage 1 1339 - - - - -

          Stage 2 237 - - - - -

Critical Hdwy 6.63 6.23 - - 4.12 -

Critical Hdwy Stg 1 5.43 - - - - -

Critical Hdwy Stg 2 5.83 - - - - -

Follow-up Hdwy 3.519 3.319 - - 2.218 -

Pot Cap-1 Maneuver 110 186 - - 514 -

          Stage 1 243 - - - - -

          Stage 2 781 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 106 186 - - 514 -

Mov Cap-2 Maneuver 200 - - - - -

          Stage 1 243 - - - - -

          Stage 2 749 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 34.9 0 0.6

HCM LOS D

 

Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT

Capacity (veh/h) - - 200 186 514 -

HCM Lane V/C Ratio - - 0.053 0.396 0.041 -

HCM Control Delay (s) - - 24 36.5 12.3 -

HCM Lane LOS - - C E B -

HCM 95th %tile Q(veh) - - 0.2 1.8 0.1 -



Queues

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 1 Synchro 8 Report

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR

Lane Group Flow (vph) 147 684 367 55 2337 694 350 94 143 337

v/c Ratio 0.51 0.34 0.31 0.21 0.85 1.19 1.18 0.46 0.67 0.69

Control Delay 49.6 24.0 7.3 55.3 39.0 154.2 163.5 69.1 78.8 13.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 49.6 24.0 7.3 55.3 39.0 154.2 163.5 69.1 78.8 13.6

Queue Length 50th (ft) 145 184 62 52 630 ~448 ~450 90 142 0

Queue Length 95th (ft) 95 311 156 83 #1058 #583 #678 155 222 99

Internal Link Dist (ft) 637 1136 680 323

Turn Bay Length (ft) 320 125 390 200 200

Base Capacity (vph) 290 2027 1188 304 2744 583 296 223 234 504

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.51 0.34 0.31 0.18 0.85 1.19 1.18 0.42 0.61 0.67

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 140 650 349 52 2150 70 856 121 15 100 125 320

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Total Lost time (s) 3.0 3.1 3.1 3.0 3.9 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 0.91 0.91 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.99 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.97 0.95 1.00 1.00

Satd. Flow (prot) 1927 3854 1724 2002 5723 3644 1850 1764 1850 1661

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.97 0.95 1.00 1.00

Satd. Flow (perm) 1927 3854 1724 2002 5723 3644 1850 1764 1850 1661

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 147 684 367 55 2263 74 901 127 16 105 132 337

RTOR Reduction (vph) 0 0 0 0 2 0 0 1 0 0 0 298

Lane Group Flow (vph) 147 684 367 55 2335 0 694 349 0 94 143 39

Confl. Peds. (#/hr) 1 1

Heavy Vehicles (%) 6% 6% 6% 2% 2% 2% 2% 2% 2% 10% 10% 10%

Turn Type Prot NA pt+ov Prot NA Split NA Split NA Perm

Protected Phases 5 8 2 2 4 1 8 6 4 4 3 3

Permitted Phases 3

Actuated Green, G (s) 21.2 70.5 92.5 19.0 63.5 22.0 22.0 15.4 15.4 15.4

Effective Green, g (s) 25.2 75.5 102.5 19.0 68.5 24.0 24.0 17.4 17.4 17.4

Actuated g/C Ratio 0.17 0.50 0.68 0.13 0.46 0.16 0.16 0.12 0.12 0.12

Clearance Time (s) 8.1 8.9 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.5 4.5 5.5 5.5 3.5 3.5 3.5

Lane Grp Cap (vph) 323 1939 1178 253 2613 583 296 204 214 192

v/s Ratio Prot c0.08 0.18 0.21 0.03 c0.41 c0.19 0.19 0.05 c0.08

v/s Ratio Perm 0.02

v/c Ratio 0.46 0.35 0.31 0.22 0.89 1.19 1.18 0.46 0.67 0.20

Uniform Delay, d1 56.2 22.5 9.6 58.8 37.4 63.0 63.0 61.9 63.5 60.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.5 0.4 0.4 5.2 101.9 110.1 1.9 8.0 0.6

Delay (s) 57.2 23.0 9.9 59.3 42.6 164.9 173.1 63.9 71.5 60.6

Level of Service E C A E D F F E E E

Approach Delay (s) 23.2 43.0 167.7 63.9

Approach LOS C D F E

Intersection Summary

HCM 2000 Control Delay 65.7 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 14.9

Intersection Capacity Utilization 81.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM 2010 Signalized Intersection Summary

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 1 Synchro 8 Report

HCM 2010 Research does not support Non-NEMA phasing.



HCM Unsignalized Intersection Capacity Analysis

2: 180th Ave & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 1 Synchro 8 Report

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 110 5 0 530 16 22

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 116 5 0 558 17 23

Pedestrians 20

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 2

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft) 214

pX, platoon unblocked 0.91

vC, conflicting volume 121 676 138

vC1, stage 1 conf vol 118

vC2, stage 2 conf vol 558

vCu, unblocked vol 121 591 138

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 100 97 97

cM capacity (veh/h) 1466 552 895

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 121 558 40

Volume Left 0 0 17

Volume Right 5 0 23

cSH 1700 1700 709

Volume to Capacity 0.07 0.33 0.06

Queue Length 95th (ft) 0 0 4

Control Delay (s) 0.0 0.0 10.4

Lane LOS B

Approach Delay (s) 0.0 0.0 10.4

Approach LOS B

Intersection Summary

Average Delay 0.6

Intersection Capacity Utilization 39.5% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC
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Intersection

Int Delay, s/veh 0.6

 

Movement EBT EBR WBL WBT NBL NBR

Vol, veh/h 110 5 0 530 16 22

Conflicting Peds, #/hr 0 0 0 0 0 20

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 95 95 95 95 95 95

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 116 5 0 558 17 23

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 141 0 696 138

          Stage 1 - - - - 138 -

          Stage 2 - - - - 558 -

Critical Hdwy - - 4.12 - 6.42 6.22

Critical Hdwy Stg 1 - - - - 5.42 -

Critical Hdwy Stg 2 - - - - 5.42 -

Follow-up Hdwy - - 2.218 - 3.518 3.318

Pot Cap-1 Maneuver - - 1442 - 408 910

          Stage 1 - - - - 889 -

          Stage 2 - - - - 573 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 1442 - 401 895

Mov Cap-2 Maneuver - - - - 481 -

          Stage 1 - - - - 874 -

          Stage 2 - - - - 573 -

 

Approach EB WB NB

HCM Control Delay, s 0 0 10.8

HCM LOS B

 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 657 - - 1442 -

HCM Lane V/C Ratio 0.061 - - - -

HCM Control Delay (s) 10.8 - - 0 -

HCM Lane LOS B - - A -

HCM 95th %tile Q(veh) 0.2 - - 0 -



Queues
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Lane Group EBT EBR WBT NBL NBT SBL SBT

Lane Group Flow (vph) 108 21 43 411 938 11 512

v/c Ratio 0.33 0.05 0.11 0.50 0.64 0.06 0.46

Control Delay 22.4 0.2 13.5 6.9 8.9 16.3 15.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 22.4 0.2 13.5 6.9 8.9 16.3 15.0

Queue Length 50th (ft) 26 0 5 44 143 2 54

Queue Length 95th (ft) 82 0 31 114 361 14 117

Internal Link Dist (ft) 134 40 292 680

Turn Bay Length (ft) 250 100

Base Capacity (vph) 662 837 797 1166 2037 465 2679

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.16 0.03 0.05 0.35 0.46 0.02 0.19

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 92 10 20 10 10 20 390 881 10 10 356 130

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Grade (%) 0% 2% 0% 0%

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.93 1.00 1.00 1.00 0.96

Flt Protected 0.96 1.00 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1914 1708 1854 2002 2104 1890 3631

Flt Permitted 0.72 1.00 0.91 0.31 1.00 0.32 1.00

Satd. Flow (perm) 1434 1708 1701 657 2104 635 3631

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 97 11 21 11 11 21 411 927 11 11 375 137

RTOR Reduction (vph) 0 0 17 0 17 0 0 1 0 0 48 0

Lane Group Flow (vph) 0 108 4 0 26 0 411 937 0 11 464 0

Confl. Peds. (#/hr) 6 6 1 1

Heavy Vehicles (%) 7% 7% 7% 5% 5% 5% 2% 2% 2% 8% 8% 8%

Turn Type Perm NA Perm Perm NA pm+pt NA Perm NA

Protected Phases 4 8 5 2 6

Permitted Phases 4 4 8 2 6

Actuated Green, G (s) 7.8 7.8 7.8 31.6 31.6 13.7 13.7

Effective Green, g (s) 8.8 8.8 8.8 32.6 32.6 14.7 14.7

Actuated g/C Ratio 0.18 0.18 0.18 0.66 0.66 0.30 0.30

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 255 304 303 812 1388 188 1080

v/s Ratio Prot 0.14 c0.45 0.13

v/s Ratio Perm c0.08 0.00 0.02 0.19 0.02

v/c Ratio 0.42 0.01 0.08 0.51 0.68 0.06 0.43

Uniform Delay, d1 18.0 16.7 16.9 4.2 5.2 12.4 14.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.1 0.0 0.1 0.5 1.3 0.1 0.3

Delay (s) 19.2 16.7 17.1 4.7 6.5 12.5 14.3

Level of Service B B B A A B B

Approach Delay (s) 18.8 17.1 5.9 14.2

Approach LOS B B A B

Intersection Summary

HCM 2000 Control Delay 9.1 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 49.4 Sum of lost time (s) 12.0

Intersection Capacity Utilization 66.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 92 10 20 10 10 20 390 881 10 10 356 130

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 0.99 0.99 0.99 0.99 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 2150 2009 2009 2128 2027 2128 2108 2108 2150 1991 1991 2150

Adj Flow Rate, veh/h 97 11 21 11 11 21 411 927 11 11 375 137

Adj No. of Lanes 0 1 1 0 1 0 1 1 0 1 2 0

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Percent Heavy Veh, % 7 7 7 5 5 5 2 2 2 8 8 8

Cap, veh/h 359 22 239 145 81 113 816 1390 16 379 1011 364

Arrive On Green 0.14 0.14 0.14 0.14 0.14 0.14 0.20 0.67 0.67 0.37 0.37 0.37

Sat Flow, veh/h 1391 158 1686 267 572 801 2007 2079 25 562 2725 982

Grp Volume(v), veh/h 108 0 21 43 0 0 411 0 938 11 259 253

Grp Sat Flow(s),veh/h/ln 1549 0 1686 1639 0 0 2007 0 2103 562 1891 1816

Q Serve(g_s), s 0.0 0.0 0.5 0.0 0.0 0.0 4.1 0.0 11.2 0.5 4.2 4.3

Cycle Q Clear(g_c), s 2.2 0.0 0.5 2.2 0.0 0.0 4.1 0.0 11.2 0.5 4.2 4.3

Prop In Lane 0.90 1.00 0.26 0.49 1.00 0.01 1.00 0.54

Lane Grp Cap(c), veh/h 381 0 239 339 0 0 816 0 1407 379 701 674

V/C Ratio(X) 0.28 0.00 0.09 0.13 0.00 0.00 0.50 0.00 0.67 0.03 0.37 0.38

Avail Cap(c_a), veh/h 828 0 799 885 0 0 1503 0 3091 637 1569 1507

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00

Uniform Delay (d), s/veh 16.5 0.0 15.7 15.9 0.0 0.0 4.7 0.0 4.2 8.5 9.7 9.7

Incr Delay (d2), s/veh 0.4 0.0 0.2 0.2 0.0 0.0 0.5 0.0 0.6 0.0 0.3 0.3

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(-26165%),veh/ln 1.2 0.0 0.2 0.5 0.0 0.0 2.3 0.0 6.5 0.1 2.2 2.2

LnGrp Delay(d),s/veh 16.9 0.0 15.9 16.1 0.0 0.0 5.2 0.0 4.7 8.5 10.0 10.0

LnGrp LOS B B B A A A A B

Approach Vol, veh/h 129 43 1349 523

Approach Delay, s/veh 16.7 16.1 4.9 10.0

Approach LOS B B A A

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 32.2 10.0 12.6 19.6 10.0

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s 61.0 19.0 22.0 34.0 19.0

Max Q Clear Time (g_c+I1), s 13.2 4.2 6.1 6.3 4.2

Green Ext Time (p_c), s 9.1 0.5 1.5 8.3 0.5

Intersection Summary

HCM 2010 Ctrl Delay 7.2

HCM 2010 LOS A
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 0 5 10 0 70 2 1270 5 20 370 16

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 12 0 5 11 0 74 2 1337 5 21 389 17

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 538

pX, platoon unblocked 0.85 0.85 0.85 0.85 0.85 0.85

vC, conflicting volume 1855 1786 398 1781 1792 1339 406 1342

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1916 1836 207 1829 1843 1339 217 1342

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 55 100 99 78 100 61 100 96

cM capacity (veh/h) 26 62 710 48 61 187 1153 513

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 17 11 74 2 1342 21 406

Volume Left 12 11 0 2 0 21 0

Volume Right 5 0 74 0 5 0 17

cSH 37 48 187 1153 1700 513 1700

Volume to Capacity 0.46 0.22 0.39 0.00 0.79 0.04 0.24

Queue Length 95th (ft) 39 18 44 0 0 3 0

Control Delay (s) 169.5 99.2 36.3 8.1 0.0 12.3 0.0

Lane LOS F F E A B

Approach Delay (s) 169.5 44.2 0.0 0.6

Approach LOS F E

Intersection Summary

Average Delay 3.7

Intersection Capacity Utilization 73.5% ICU Level of Service D

Analysis Period (min) 15
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Intersection

Int Delay, s/veh 3

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 11 0 5 10 0 70 2 1270 5 20 370 16

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - 0 - - 200 - - 130 - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 12 0 5 11 0 74 2 1337 5 21 389 17

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 1821 1786 398 1787 1792 1339 406 0 0 1342 0 0

          Stage 1 440 440 - 1344 1344 - - - - - - -

          Stage 2 1381 1346 - 443 448 - - - - - - -

Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -

Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -

Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -

Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -

Pot Cap-1 Maneuver 60 81 652 63 81 187 1153 - - 514 - -

          Stage 1 596 578 - 187 220 - - - - - - -

          Stage 2 178 220 - 594 573 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 35 78 652 60 78 187 1153 - - 514 - -

Mov Cap-2 Maneuver 35 78 - 60 78 - - - - - - -

          Stage 1 595 554 - 187 220 - - - - - - -

          Stage 2 108 220 - 565 550 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 109.9 41.4 0 0.6

HCM LOS F E

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR

Capacity (veh/h) 1153 - - 50 60 187 514 - -

HCM Lane V/C Ratio 0.002 - - 0.337 0.175 0.394 0.041 - -

HCM Control Delay (s) 8.1 - - 109.9 77.4 36.2 12.3 - -

HCM Lane LOS A - - F F E B - -

HCM 95th %tile Q(veh) 0 - - 1.2 0.6 1.7 0.1 - -
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR

Lane Group Flow (vph) 147 684 367 55 2337 694 350 94 143 337

v/c Ratio 0.51 0.34 0.31 0.21 0.85 1.19 1.18 0.46 0.67 0.69

Control Delay 49.6 24.0 7.3 55.3 39.0 154.2 163.5 69.1 78.8 13.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 49.6 24.0 7.3 55.3 39.0 154.2 163.5 69.1 78.8 13.6

Queue Length 50th (ft) 145 184 62 52 630 ~448 ~450 90 142 0

Queue Length 95th (ft) 95 311 156 83 #1058 #583 #678 155 222 99

Internal Link Dist (ft) 637 1136 680 323

Turn Bay Length (ft) 320 125 390 200 200

Base Capacity (vph) 290 2027 1188 304 2744 583 296 223 234 504

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.51 0.34 0.31 0.18 0.85 1.19 1.18 0.42 0.61 0.67

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 140 650 349 52 2150 70 856 121 15 100 125 320

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Total Lost time (s) 3.0 3.1 3.1 3.0 3.9 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 0.91 0.91 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.99 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.97 0.95 1.00 1.00

Satd. Flow (prot) 1927 3854 1724 2002 5723 3644 1850 1764 1850 1661

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.97 0.95 1.00 1.00

Satd. Flow (perm) 1927 3854 1724 2002 5723 3644 1850 1764 1850 1661

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 147 684 367 55 2263 74 901 127 16 105 132 337

RTOR Reduction (vph) 0 0 0 0 2 0 0 1 0 0 0 298

Lane Group Flow (vph) 147 684 367 55 2335 0 694 349 0 94 143 39

Confl. Peds. (#/hr) 1 1

Heavy Vehicles (%) 6% 6% 6% 2% 2% 2% 2% 2% 2% 10% 10% 10%

Turn Type Prot NA pt+ov Prot NA Split NA Split NA Perm

Protected Phases 5 8 2 2 4 1 8 6 4 4 3 3

Permitted Phases 3

Actuated Green, G (s) 21.2 70.5 92.5 19.0 63.5 22.0 22.0 15.4 15.4 15.4

Effective Green, g (s) 25.2 75.5 102.5 19.0 68.5 24.0 24.0 17.4 17.4 17.4

Actuated g/C Ratio 0.17 0.50 0.68 0.13 0.46 0.16 0.16 0.12 0.12 0.12

Clearance Time (s) 8.1 8.9 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.5 4.5 5.5 5.5 3.5 3.5 3.5

Lane Grp Cap (vph) 323 1939 1178 253 2613 583 296 204 214 192

v/s Ratio Prot c0.08 0.18 0.21 0.03 c0.41 c0.19 0.19 0.05 c0.08

v/s Ratio Perm 0.02

v/c Ratio 0.46 0.35 0.31 0.22 0.89 1.19 1.18 0.46 0.67 0.20

Uniform Delay, d1 56.2 22.5 9.6 58.8 37.4 63.0 63.0 61.9 63.5 60.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.5 0.4 0.4 5.2 101.9 110.1 1.9 8.0 0.6

Delay (s) 57.2 23.0 9.9 59.3 42.6 164.9 173.1 63.9 71.5 60.6

Level of Service E C A E D F F E E E

Approach Delay (s) 23.2 43.0 167.7 63.9

Approach LOS C D F E

Intersection Summary

HCM 2000 Control Delay 65.7 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 14.9

Intersection Capacity Utilization 81.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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HCM 2010 Research does not support Non-NEMA phasing.
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 110 5 0 530 16 22

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 116 5 0 558 17 23

Pedestrians 20

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 2

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft) 214

pX, platoon unblocked 0.91

vC, conflicting volume 121 676 138

vC1, stage 1 conf vol 118

vC2, stage 2 conf vol 558

vCu, unblocked vol 121 591 138

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 100 97 97

cM capacity (veh/h) 1466 552 895

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 121 558 40

Volume Left 0 0 17

Volume Right 5 0 23

cSH 1700 1700 709

Volume to Capacity 0.07 0.33 0.06

Queue Length 95th (ft) 0 0 4

Control Delay (s) 0.0 0.0 10.4

Lane LOS B

Approach Delay (s) 0.0 0.0 10.4

Approach LOS B

Intersection Summary

Average Delay 0.6

Intersection Capacity Utilization 39.5% ICU Level of Service A

Analysis Period (min) 15
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Intersection

Int Delay, s/veh 0.6

 

Movement EBT EBR WBL WBT NBL NBR

Vol, veh/h 110 5 0 530 16 22

Conflicting Peds, #/hr 0 0 0 0 0 20

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 95 95 95 95 95 95

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 116 5 0 558 17 23

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 141 0 696 138

          Stage 1 - - - - 138 -

          Stage 2 - - - - 558 -

Critical Hdwy - - 4.12 - 6.42 6.22

Critical Hdwy Stg 1 - - - - 5.42 -

Critical Hdwy Stg 2 - - - - 5.42 -

Follow-up Hdwy - - 2.218 - 3.518 3.318

Pot Cap-1 Maneuver - - 1442 - 408 910

          Stage 1 - - - - 889 -

          Stage 2 - - - - 573 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 1442 - 401 895

Mov Cap-2 Maneuver - - - - 481 -

          Stage 1 - - - - 874 -

          Stage 2 - - - - 573 -

 

Approach EB WB NB

HCM Control Delay, s 0 0 10.8

HCM LOS B

 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 657 - - 1442 -

HCM Lane V/C Ratio 0.061 - - - -

HCM Control Delay (s) 10.8 - - 0 -

HCM Lane LOS B - - A -

HCM 95th %tile Q(veh) 0.2 - - 0 -
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Lane Group EBT EBR WBT NBL NBT SBL SBT

Lane Group Flow (vph) 108 21 43 411 938 11 512

v/c Ratio 0.33 0.05 0.11 0.50 0.64 0.06 0.46

Control Delay 22.4 0.2 13.5 6.9 8.9 16.3 15.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 22.4 0.2 13.5 6.9 8.9 16.3 15.0

Queue Length 50th (ft) 26 0 5 44 143 2 54

Queue Length 95th (ft) 82 0 31 114 361 14 117

Internal Link Dist (ft) 134 40 82 680

Turn Bay Length (ft) 250 100

Base Capacity (vph) 662 837 797 1166 2037 465 2679

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.16 0.03 0.05 0.35 0.46 0.02 0.19

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 92 10 20 10 10 20 390 881 10 10 356 130

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Grade (%) 0% 2% 0% 0%

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.93 1.00 1.00 1.00 0.96

Flt Protected 0.96 1.00 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1914 1708 1854 2002 2104 1890 3631

Flt Permitted 0.72 1.00 0.91 0.31 1.00 0.32 1.00

Satd. Flow (perm) 1434 1708 1701 657 2104 635 3631

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 97 11 21 11 11 21 411 927 11 11 375 137

RTOR Reduction (vph) 0 0 17 0 17 0 0 1 0 0 48 0

Lane Group Flow (vph) 0 108 4 0 26 0 411 937 0 11 464 0

Confl. Peds. (#/hr) 6 6 1 1

Heavy Vehicles (%) 7% 7% 7% 5% 5% 5% 2% 2% 2% 8% 8% 8%

Turn Type Perm NA Perm Perm NA pm+pt NA Perm NA

Protected Phases 4 8 5 2 6

Permitted Phases 4 4 8 2 6

Actuated Green, G (s) 7.8 7.8 7.8 31.6 31.6 13.7 13.7

Effective Green, g (s) 8.8 8.8 8.8 32.6 32.6 14.7 14.7

Actuated g/C Ratio 0.18 0.18 0.18 0.66 0.66 0.30 0.30

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 255 304 303 812 1388 188 1080

v/s Ratio Prot 0.14 c0.45 0.13

v/s Ratio Perm c0.08 0.00 0.02 0.19 0.02

v/c Ratio 0.42 0.01 0.08 0.51 0.68 0.06 0.43

Uniform Delay, d1 18.0 16.7 16.9 4.2 5.2 12.4 14.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.1 0.0 0.1 0.5 1.3 0.1 0.3

Delay (s) 19.2 16.7 17.1 4.7 6.5 12.5 14.3

Level of Service B B B A A B B

Approach Delay (s) 18.8 17.1 5.9 14.2

Approach LOS B B A B

Intersection Summary

HCM 2000 Control Delay 9.1 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 49.4 Sum of lost time (s) 12.0

Intersection Capacity Utilization 66.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 92 10 20 10 10 20 390 881 10 10 356 130

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 0.99 0.99 0.99 0.99 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 2150 2009 2009 2128 2027 2128 2108 2108 2150 1991 1991 2150

Adj Flow Rate, veh/h 97 11 21 11 11 21 411 927 11 11 375 137

Adj No. of Lanes 0 1 1 0 1 0 1 1 0 1 2 0

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Percent Heavy Veh, % 7 7 7 5 5 5 2 2 2 8 8 8

Cap, veh/h 359 22 239 145 81 113 816 1390 16 379 1011 364

Arrive On Green 0.14 0.14 0.14 0.14 0.14 0.14 0.20 0.67 0.67 0.37 0.37 0.37

Sat Flow, veh/h 1391 158 1686 267 572 801 2007 2079 25 562 2725 982

Grp Volume(v), veh/h 108 0 21 43 0 0 411 0 938 11 259 253

Grp Sat Flow(s),veh/h/ln 1549 0 1686 1639 0 0 2007 0 2103 562 1891 1816

Q Serve(g_s), s 0.0 0.0 0.5 0.0 0.0 0.0 4.1 0.0 11.2 0.5 4.2 4.3

Cycle Q Clear(g_c), s 2.2 0.0 0.5 2.2 0.0 0.0 4.1 0.0 11.2 0.5 4.2 4.3

Prop In Lane 0.90 1.00 0.26 0.49 1.00 0.01 1.00 0.54

Lane Grp Cap(c), veh/h 381 0 239 339 0 0 816 0 1407 379 701 674

V/C Ratio(X) 0.28 0.00 0.09 0.13 0.00 0.00 0.50 0.00 0.67 0.03 0.37 0.38

Avail Cap(c_a), veh/h 828 0 799 885 0 0 1503 0 3091 637 1569 1507

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00

Uniform Delay (d), s/veh 16.5 0.0 15.7 15.9 0.0 0.0 4.7 0.0 4.2 8.5 9.7 9.7

Incr Delay (d2), s/veh 0.4 0.0 0.2 0.2 0.0 0.0 0.5 0.0 0.6 0.0 0.3 0.3

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(-26165%),veh/ln 1.2 0.0 0.2 0.5 0.0 0.0 2.3 0.0 6.5 0.1 2.2 2.2

LnGrp Delay(d),s/veh 16.9 0.0 15.9 16.1 0.0 0.0 5.2 0.0 4.7 8.5 10.0 10.0

LnGrp LOS B B B A A A A B

Approach Vol, veh/h 129 43 1349 523

Approach Delay, s/veh 16.7 16.1 4.9 10.0

Approach LOS B B A A

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 32.2 10.0 12.6 19.6 10.0

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s 61.0 19.0 22.0 34.0 19.0

Max Q Clear Time (g_c+I1), s 13.2 4.2 6.1 6.3 4.2

Green Ext Time (p_c), s 9.1 0.5 1.5 8.3 0.5

Intersection Summary

HCM 2010 Ctrl Delay 7.2

HCM 2010 LOS A
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 0 5 10 0 70 2 1270 5 20 370 16

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 12 0 5 11 0 74 2 1337 5 21 389 17

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 538

pX, platoon unblocked 0.85 0.85 0.85 0.85 0.85 0.85

vC, conflicting volume 1855 1786 398 1781 1792 1339 406 1342

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1916 1836 207 1829 1843 1339 217 1342

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 55 100 99 78 100 61 100 96

cM capacity (veh/h) 26 62 710 48 61 187 1153 513

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 17 11 74 2 1342 21 406

Volume Left 12 11 0 2 0 21 0

Volume Right 5 0 74 0 5 0 17

cSH 37 48 187 1153 1700 513 1700

Volume to Capacity 0.46 0.22 0.39 0.00 0.79 0.04 0.24

Queue Length 95th (ft) 39 18 44 0 0 3 0

Control Delay (s) 169.5 99.2 36.3 8.1 0.0 12.3 0.0

Lane LOS F F E A B

Approach Delay (s) 169.5 44.2 0.0 0.6

Approach LOS F E

Intersection Summary

Average Delay 3.7

Intersection Capacity Utilization 73.5% ICU Level of Service D

Analysis Period (min) 15



HCM 2010 TWSC
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Intersection

Int Delay, s/veh 3

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 11 0 5 10 0 70 2 1270 5 20 370 16

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - 0 - - 200 - - 130 - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 12 0 5 11 0 74 2 1337 5 21 389 17

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 1821 1786 398 1787 1792 1339 406 0 0 1342 0 0

          Stage 1 440 440 - 1344 1344 - - - - - - -

          Stage 2 1381 1346 - 443 448 - - - - - - -

Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -

Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -

Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -

Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -

Pot Cap-1 Maneuver 60 81 652 63 81 187 1153 - - 514 - -

          Stage 1 596 578 - 187 220 - - - - - - -

          Stage 2 178 220 - 594 573 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 35 78 652 60 78 187 1153 - - 514 - -

Mov Cap-2 Maneuver 35 78 - 60 78 - - - - - - -

          Stage 1 595 554 - 187 220 - - - - - - -

          Stage 2 108 220 - 565 550 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 109.9 41.4 0 0.6

HCM LOS F E

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR

Capacity (veh/h) 1153 - - 50 60 187 514 - -

HCM Lane V/C Ratio 0.002 - - 0.337 0.175 0.394 0.041 - -

HCM Control Delay (s) 8.1 - - 109.9 77.4 36.2 12.3 - -

HCM Lane LOS A - - F F E B - -

HCM 95th %tile Q(veh) 0 - - 1.2 0.6 1.7 0.1 - -
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR

Lane Group Flow (vph) 147 684 367 55 2337 694 350 94 143 337

v/c Ratio 0.51 0.34 0.31 0.21 0.85 1.19 1.18 0.46 0.67 0.69

Control Delay 49.6 24.0 7.3 55.3 39.0 154.2 163.5 69.1 78.8 13.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 49.6 24.0 7.3 55.3 39.0 154.2 163.5 69.1 78.8 13.6

Queue Length 50th (ft) 145 184 62 52 630 ~448 ~450 90 142 0

Queue Length 95th (ft) 95 311 156 83 #1058 #583 #678 155 222 99

Internal Link Dist (ft) 637 1136 680 323

Turn Bay Length (ft) 320 125 390 200 200

Base Capacity (vph) 290 2027 1188 304 2744 583 296 223 234 504

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.51 0.34 0.31 0.18 0.85 1.19 1.18 0.42 0.61 0.67

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 140 650 349 52 2150 70 856 121 15 100 125 320

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Total Lost time (s) 3.0 3.1 3.1 3.0 3.9 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 0.91 0.91 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.99 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.97 0.95 1.00 1.00

Satd. Flow (prot) 1927 3854 1724 2002 5723 3644 1850 1764 1850 1661

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.97 0.95 1.00 1.00

Satd. Flow (perm) 1927 3854 1724 2002 5723 3644 1850 1764 1850 1661

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 147 684 367 55 2263 74 901 127 16 105 132 337

RTOR Reduction (vph) 0 0 0 0 2 0 0 1 0 0 0 298

Lane Group Flow (vph) 147 684 367 55 2335 0 694 349 0 94 143 39

Confl. Peds. (#/hr) 1 1

Heavy Vehicles (%) 6% 6% 6% 2% 2% 2% 2% 2% 2% 10% 10% 10%

Turn Type Prot NA pt+ov Prot NA Split NA Split NA Perm

Protected Phases 5 8 2 2 4 1 8 6 4 4 3 3

Permitted Phases 3

Actuated Green, G (s) 21.2 70.5 92.5 19.0 63.5 22.0 22.0 15.4 15.4 15.4

Effective Green, g (s) 25.2 75.5 102.5 19.0 68.5 24.0 24.0 17.4 17.4 17.4

Actuated g/C Ratio 0.17 0.50 0.68 0.13 0.46 0.16 0.16 0.12 0.12 0.12

Clearance Time (s) 8.1 8.9 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.5 4.5 5.5 5.5 3.5 3.5 3.5

Lane Grp Cap (vph) 323 1939 1178 253 2613 583 296 204 214 192

v/s Ratio Prot c0.08 0.18 0.21 0.03 c0.41 c0.19 0.19 0.05 c0.08

v/s Ratio Perm 0.02

v/c Ratio 0.46 0.35 0.31 0.22 0.89 1.19 1.18 0.46 0.67 0.20

Uniform Delay, d1 56.2 22.5 9.6 58.8 37.4 63.0 63.0 61.9 63.5 60.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.5 0.4 0.4 5.2 101.9 110.1 1.9 8.0 0.6

Delay (s) 57.2 23.0 9.9 59.3 42.6 164.9 173.1 63.9 71.5 60.6

Level of Service E C A E D F F E E E

Approach Delay (s) 23.2 43.0 167.7 63.9

Approach LOS C D F E

Intersection Summary

HCM 2000 Control Delay 65.7 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 14.9

Intersection Capacity Utilization 81.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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HCM 2010 Research does not support Non-NEMA phasing.
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 110 5 0 530 16 22

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 116 5 0 558 17 23

Pedestrians 20

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 2

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft) 214

pX, platoon unblocked 0.91

vC, conflicting volume 121 676 138

vC1, stage 1 conf vol 118

vC2, stage 2 conf vol 558

vCu, unblocked vol 121 596 138

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 100 97 97

cM capacity (veh/h) 1466 552 895

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 121 558 40

Volume Left 0 0 17

Volume Right 5 0 23

cSH 1700 1700 709

Volume to Capacity 0.07 0.33 0.06

Queue Length 95th (ft) 0 0 4

Control Delay (s) 0.0 0.0 10.4

Lane LOS B

Approach Delay (s) 0.0 0.0 10.4

Approach LOS B

Intersection Summary

Average Delay 0.6

Intersection Capacity Utilization 39.5% ICU Level of Service A

Analysis Period (min) 15
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Intersection

Int Delay, s/veh 0.6

 

Movement EBT EBR WBL WBT NBL NBR

Vol, veh/h 110 5 0 530 16 22

Conflicting Peds, #/hr 0 0 0 0 0 20

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 95 95 95 95 95 95

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 116 5 0 558 17 23

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 141 0 696 138

          Stage 1 - - - - 138 -

          Stage 2 - - - - 558 -

Critical Hdwy - - 4.12 - 6.42 6.22

Critical Hdwy Stg 1 - - - - 5.42 -

Critical Hdwy Stg 2 - - - - 5.42 -

Follow-up Hdwy - - 2.218 - 3.518 3.318

Pot Cap-1 Maneuver - - 1442 - 408 910

          Stage 1 - - - - 889 -

          Stage 2 - - - - 573 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 1442 - 401 895

Mov Cap-2 Maneuver - - - - 481 -

          Stage 1 - - - - 874 -

          Stage 2 - - - - 573 -

 

Approach EB WB NB

HCM Control Delay, s 0 0 10.8

HCM LOS B

 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 657 - - 1442 -

HCM Lane V/C Ratio 0.061 - - - -

HCM Control Delay (s) 10.8 - - 0 -

HCM Lane LOS B - - A -

HCM 95th %tile Q(veh) 0.2 - - 0 -



Queues
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Lane Group EBT EBR WBT NBL NBT SBL SBT SBR

Lane Group Flow (vph) 108 21 43 411 938 11 375 137

v/c Ratio 0.35 0.05 0.11 0.50 0.62 0.05 0.58 0.21

Control Delay 24.5 0.2 14.5 6.7 8.4 15.9 20.8 4.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 24.5 0.2 14.5 6.7 8.4 15.9 20.8 4.5

Queue Length 50th (ft) 30 0 6 45 147 2 99 0

Queue Length 95th (ft) 83 0 31 113 359 14 215 33

Internal Link Dist (ft) 134 40 82 680

Turn Bay Length (ft) 250 100

Base Capacity (vph) 616 784 743 1120 2034 437 1372 1209

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.18 0.03 0.06 0.37 0.46 0.03 0.27 0.11

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 92 10 20 10 10 20 390 881 10 10 356 130

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Grade (%) 0% 2% 0% 0%

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.93 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.96 1.00 0.99 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1914 1708 1854 2002 2104 1890 1991 1692

Flt Permitted 0.72 1.00 0.91 0.30 1.00 0.32 1.00 1.00

Satd. Flow (perm) 1433 1708 1701 641 2104 635 1991 1692

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 97 11 21 11 11 21 411 927 11 11 375 137

RTOR Reduction (vph) 0 0 17 0 17 0 0 1 0 0 0 92

Lane Group Flow (vph) 0 108 4 0 26 0 411 937 0 11 375 45

Confl. Peds. (#/hr) 6 6 1 1

Heavy Vehicles (%) 7% 7% 7% 5% 5% 5% 2% 2% 2% 8% 8% 8%

Turn Type Perm NA Perm Perm NA pm+pt NA Perm NA Perm

Protected Phases 4 8 5 2 6

Permitted Phases 4 4 8 2 6 6

Actuated Green, G (s) 8.0 8.0 8.0 35.1 35.1 16.5 16.5 16.5

Effective Green, g (s) 9.0 9.0 9.0 36.1 36.1 17.5 17.5 17.5

Actuated g/C Ratio 0.17 0.17 0.17 0.68 0.68 0.33 0.33 0.33

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 242 289 288 809 1430 209 656 557

v/s Ratio Prot 0.14 c0.45 0.19

v/s Ratio Perm c0.08 0.00 0.02 0.21 0.02 0.03

v/c Ratio 0.45 0.01 0.09 0.51 0.66 0.05 0.57 0.08

Uniform Delay, d1 19.8 18.4 18.6 4.7 4.9 12.1 14.7 12.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.3 0.0 0.1 0.5 1.1 0.1 1.2 0.1

Delay (s) 21.1 18.4 18.7 5.2 6.0 12.2 15.9 12.3

Level of Service C B B A A B B B

Approach Delay (s) 20.7 18.7 5.8 14.9

Approach LOS C B A B

Intersection Summary

HCM 2000 Control Delay 9.3 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 53.1 Sum of lost time (s) 12.0

Intersection Capacity Utilization 66.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM 2010 Signalized Intersection Summary

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 1 + SB RT at 65th + Merge s/o 65th Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 92 10 20 10 10 20 390 881 10 10 356 130

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 0.99 0.99 0.99 0.99 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 2150 2009 2009 2128 2027 2128 2108 2108 2150 1991 1991 1991

Adj Flow Rate, veh/h 97 11 21 11 11 21 411 927 11 11 375 137

Adj No. of Lanes 0 1 1 0 1 0 1 1 0 1 1 1

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Percent Heavy Veh, % 7 7 7 5 5 5 2 2 2 8 8 8

Cap, veh/h 349 22 235 139 80 112 779 1413 17 384 785 666

Arrive On Green 0.14 0.14 0.14 0.14 0.14 0.14 0.20 0.68 0.68 0.39 0.39 0.39

Sat Flow, veh/h 1394 158 1686 264 578 803 2007 2079 25 562 1991 1690

Grp Volume(v), veh/h 108 0 21 43 0 0 411 0 938 11 375 137

Grp Sat Flow(s),veh/h/ln 1553 0 1686 1645 0 0 2007 0 2103 562 1991 1690

Q Serve(g_s), s 0.0 0.0 0.5 0.0 0.0 0.0 4.2 0.0 11.4 0.5 6.2 2.4

Cycle Q Clear(g_c), s 2.3 0.0 0.5 2.3 0.0 0.0 4.2 0.0 11.4 0.5 6.2 2.4

Prop In Lane 0.90 1.00 0.26 0.49 1.00 0.01 1.00 1.00

Lane Grp Cap(c), veh/h 371 0 235 331 0 0 779 0 1430 384 785 666

V/C Ratio(X) 0.29 0.00 0.09 0.13 0.00 0.00 0.53 0.00 0.66 0.03 0.48 0.21

Avail Cap(c_a), veh/h 792 0 763 845 0 0 1432 0 2951 608 1576 1338

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00

Uniform Delay (d), s/veh 17.4 0.0 16.6 16.8 0.0 0.0 5.1 0.0 4.1 8.3 10.0 8.8

Incr Delay (d2), s/veh 0.4 0.0 0.2 0.2 0.0 0.0 0.6 0.0 0.5 0.0 0.5 0.2

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(-26165%),veh/ln 1.2 0.0 0.2 0.5 0.0 0.0 2.3 0.0 6.5 0.1 3.4 1.1

LnGrp Delay(d),s/veh 17.8 0.0 16.7 16.9 0.0 0.0 5.7 0.0 4.6 8.3 10.4 9.0

LnGrp LOS B B B A A A B A

Approach Vol, veh/h 129 43 1349 523

Approach Delay, s/veh 17.6 16.9 4.9 10.0

Approach LOS B B A B

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 34.0 10.2 12.6 21.4 10.2

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s 61.0 19.0 22.0 34.0 19.0

Max Q Clear Time (g_c+I1), s 13.4 4.3 6.2 8.2 4.3

Green Ext Time (p_c), s 9.2 0.5 1.5 8.2 0.5

Intersection Summary

HCM 2010 Ctrl Delay 7.3

HCM 2010 LOS A



HCM Unsignalized Intersection Capacity Analysis

4: ELSP & Future NE 63rd St/Drwy 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 1 + SB RT at 65th + Merge s/o 65th Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 11 0 5 10 0 70 2 1270 5 20 370 16

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 12 0 5 11 0 74 2 1337 5 21 389 17

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 538

pX, platoon unblocked 0.84 0.84 0.84 0.84 0.84 0.84

vC, conflicting volume 1855 1786 398 1781 1792 1339 406 1342

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1920 1839 195 1832 1846 1339 205 1342

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 54 100 99 78 100 61 100 96

cM capacity (veh/h) 25 61 715 48 60 187 1154 513

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 17 11 74 2 1342 21 406

Volume Left 12 11 0 2 0 21 0

Volume Right 5 0 74 0 5 0 17

cSH 36 48 187 1154 1700 513 1700

Volume to Capacity 0.47 0.22 0.39 0.00 0.79 0.04 0.24

Queue Length 95th (ft) 40 18 44 0 0 3 0

Control Delay (s) 173.3 100.9 36.3 8.1 0.0 12.3 0.0

Lane LOS F F E A B

Approach Delay (s) 173.3 44.4 0.0 0.6

Approach LOS F E

Intersection Summary

Average Delay 3.7

Intersection Capacity Utilization 73.5% ICU Level of Service D

Analysis Period (min) 15



HCM 2010 TWSC

4: ELSP & Future NE 63rd St/Drwy 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 1 + SB RT at 65th + Merge s/o 65th Synchro 8 Report

Intersection

Int Delay, s/veh 3

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 11 0 5 10 0 70 2 1270 5 20 370 16

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - 0 - - 200 - - 130 - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 12 0 5 11 0 74 2 1337 5 21 389 17

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 1821 1786 398 1787 1792 1339 406 0 0 1342 0 0

          Stage 1 440 440 - 1344 1344 - - - - - - -

          Stage 2 1381 1346 - 443 448 - - - - - - -

Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -

Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -

Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -

Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -

Pot Cap-1 Maneuver 60 81 652 63 81 187 1153 - - 514 - -

          Stage 1 596 578 - 187 220 - - - - - - -

          Stage 2 178 220 - 594 573 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 35 78 652 60 78 187 1153 - - 514 - -

Mov Cap-2 Maneuver 35 78 - 60 78 - - - - - - -

          Stage 1 595 554 - 187 220 - - - - - - -

          Stage 2 108 220 - 565 550 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 109.9 41.4 0 0.6

HCM LOS F E

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR

Capacity (veh/h) 1153 - - 50 60 187 514 - -

HCM Lane V/C Ratio 0.002 - - 0.337 0.175 0.394 0.041 - -

HCM Control Delay (s) 8.1 - - 109.9 77.4 36.2 12.3 - -

HCM Lane LOS A - - F F E B - -

HCM 95th %tile Q(veh) 0 - - 1.2 0.6 1.7 0.1 - -



Queues

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 1C (no lefts out from 63rd) Synchro 8 Report

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR

Lane Group Flow (vph) 147 684 367 55 2337 694 350 94 143 337

v/c Ratio 0.51 0.34 0.31 0.21 0.85 1.19 1.18 0.46 0.67 0.69

Control Delay 49.6 24.0 7.3 55.3 39.0 154.2 163.5 69.1 78.8 13.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 49.6 24.0 7.3 55.3 39.0 154.2 163.5 69.1 78.8 13.6

Queue Length 50th (ft) 145 184 62 52 630 ~448 ~450 90 142 0

Queue Length 95th (ft) 95 311 156 83 #1058 #583 #678 155 222 99

Internal Link Dist (ft) 637 1136 680 323

Turn Bay Length (ft) 320 125 390 200 200

Base Capacity (vph) 290 2027 1188 304 2744 583 296 223 234 504

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.51 0.34 0.31 0.18 0.85 1.19 1.18 0.42 0.61 0.67

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 1C (no lefts out from 63rd) Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 140 650 349 52 2150 70 856 121 15 100 125 320

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Total Lost time (s) 3.0 3.1 3.1 3.0 3.9 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 0.91 0.91 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.99 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.97 0.95 1.00 1.00

Satd. Flow (prot) 1927 3854 1724 2002 5723 3644 1850 1764 1850 1661

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.97 0.95 1.00 1.00

Satd. Flow (perm) 1927 3854 1724 2002 5723 3644 1850 1764 1850 1661

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 147 684 367 55 2263 74 901 127 16 105 132 337

RTOR Reduction (vph) 0 0 0 0 2 0 0 1 0 0 0 298

Lane Group Flow (vph) 147 684 367 55 2335 0 694 349 0 94 143 39

Confl. Peds. (#/hr) 1 1

Heavy Vehicles (%) 6% 6% 6% 2% 2% 2% 2% 2% 2% 10% 10% 10%

Turn Type Prot NA pt+ov Prot NA Split NA Split NA Perm

Protected Phases 5 8 2 2 4 1 8 6 4 4 3 3

Permitted Phases 3

Actuated Green, G (s) 21.2 70.5 92.5 19.0 63.5 22.0 22.0 15.4 15.4 15.4

Effective Green, g (s) 25.2 75.5 102.5 19.0 68.5 24.0 24.0 17.4 17.4 17.4

Actuated g/C Ratio 0.17 0.50 0.68 0.13 0.46 0.16 0.16 0.12 0.12 0.12

Clearance Time (s) 8.1 8.9 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.5 4.5 5.5 5.5 3.5 3.5 3.5

Lane Grp Cap (vph) 323 1939 1178 253 2613 583 296 204 214 192

v/s Ratio Prot c0.08 0.18 0.21 0.03 c0.41 c0.19 0.19 0.05 c0.08

v/s Ratio Perm 0.02

v/c Ratio 0.46 0.35 0.31 0.22 0.89 1.19 1.18 0.46 0.67 0.20

Uniform Delay, d1 56.2 22.5 9.6 58.8 37.4 63.0 63.0 61.9 63.5 60.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.5 0.4 0.4 5.2 101.9 110.1 1.9 8.0 0.6

Delay (s) 57.2 23.0 9.9 59.3 42.6 164.9 173.1 63.9 71.5 60.6

Level of Service E C A E D F F E E E

Approach Delay (s) 23.2 43.0 167.7 63.9

Approach LOS C D F E

Intersection Summary

HCM 2000 Control Delay 65.7 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 14.9

Intersection Capacity Utilization 81.7% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM 2010 Signalized Intersection Summary

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 1C (no lefts out from 63rd) Synchro 8 Report

HCM 2010 Research does not support Non-NEMA phasing.



HCM Unsignalized Intersection Capacity Analysis

2: 180th Ave & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 1C (no lefts out from 63rd) Synchro 8 Report

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 110 5 0 530 27 22

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 116 5 0 558 28 23

Pedestrians 20

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 2

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft) 214

pX, platoon unblocked 0.91

vC, conflicting volume 121 676 138

vC1, stage 1 conf vol 118

vC2, stage 2 conf vol 558

vCu, unblocked vol 121 591 138

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 100 95 97

cM capacity (veh/h) 1466 552 895

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 121 558 52

Volume Left 0 0 28

Volume Right 5 0 23

cSH 1700 1700 667

Volume to Capacity 0.07 0.33 0.08

Queue Length 95th (ft) 0 0 6

Control Delay (s) 0.0 0.0 10.9

Lane LOS B

Approach Delay (s) 0.0 0.0 10.9

Approach LOS B

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 39.5% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC

2: 180th Ave & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 1C (no lefts out from 63rd) Synchro 8 Report

Intersection

Int Delay, s/veh 0.8

 

Movement EBT EBR WBL WBT NBL NBR

Vol, veh/h 110 5 0 530 27 22

Conflicting Peds, #/hr 0 0 0 0 0 20

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 95 95 95 95 95 95

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 116 5 0 558 28 23

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 141 0 696 138

          Stage 1 - - - - 138 -

          Stage 2 - - - - 558 -

Critical Hdwy - - 4.12 - 6.42 6.22

Critical Hdwy Stg 1 - - - - 5.42 -

Critical Hdwy Stg 2 - - - - 5.42 -

Follow-up Hdwy - - 2.218 - 3.518 3.318

Pot Cap-1 Maneuver - - 1442 - 408 910

          Stage 1 - - - - 889 -

          Stage 2 - - - - 573 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 1442 - 401 895

Mov Cap-2 Maneuver - - - - 481 -

          Stage 1 - - - - 874 -

          Stage 2 - - - - 573 -

 

Approach EB WB NB

HCM Control Delay, s 0 0 11.5

HCM LOS B

 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 607 - - 1442 -

HCM Lane V/C Ratio 0.085 - - - -

HCM Control Delay (s) 11.5 - - 0 -

HCM Lane LOS B - - A -

HCM 95th %tile Q(veh) 0.3 - - 0 -



Queues

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 1C (no lefts out from 63rd) Synchro 8 Report

Lane Group EBT EBR WBT NBL NBT SBL SBT

Lane Group Flow (vph) 108 21 43 411 938 11 512

v/c Ratio 0.33 0.05 0.11 0.50 0.64 0.06 0.46

Control Delay 22.4 0.2 13.5 6.9 8.9 16.3 15.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 22.4 0.2 13.5 6.9 8.9 16.3 15.0

Queue Length 50th (ft) 26 0 5 44 143 2 54

Queue Length 95th (ft) 82 0 31 114 361 14 117

Internal Link Dist (ft) 134 40 292 680

Turn Bay Length (ft) 250 100

Base Capacity (vph) 662 837 797 1166 2037 465 2679

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.16 0.03 0.05 0.35 0.46 0.02 0.19

Intersection Summary



HCM Signalized Intersection Capacity Analysis

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 1C (no lefts out from 63rd) Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 92 10 20 10 10 20 390 881 10 10 356 130

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Grade (%) 0% 2% 0% 0%

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.93 1.00 1.00 1.00 0.96

Flt Protected 0.96 1.00 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1914 1708 1854 2002 2104 1890 3631

Flt Permitted 0.72 1.00 0.91 0.31 1.00 0.32 1.00

Satd. Flow (perm) 1434 1708 1701 657 2104 635 3631

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 97 11 21 11 11 21 411 927 11 11 375 137

RTOR Reduction (vph) 0 0 17 0 17 0 0 1 0 0 48 0

Lane Group Flow (vph) 0 108 4 0 26 0 411 937 0 11 464 0

Confl. Peds. (#/hr) 6 6 1 1

Heavy Vehicles (%) 7% 7% 7% 5% 5% 5% 2% 2% 2% 8% 8% 8%

Turn Type Perm NA Perm Perm NA pm+pt NA Perm NA

Protected Phases 4 8 5 2 6

Permitted Phases 4 4 8 2 6

Actuated Green, G (s) 7.8 7.8 7.8 31.6 31.6 13.7 13.7

Effective Green, g (s) 8.8 8.8 8.8 32.6 32.6 14.7 14.7

Actuated g/C Ratio 0.18 0.18 0.18 0.66 0.66 0.30 0.30

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 255 304 303 812 1388 188 1080

v/s Ratio Prot 0.14 c0.45 0.13

v/s Ratio Perm c0.08 0.00 0.02 0.19 0.02

v/c Ratio 0.42 0.01 0.08 0.51 0.68 0.06 0.43

Uniform Delay, d1 18.0 16.7 16.9 4.2 5.2 12.4 14.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.1 0.0 0.1 0.5 1.3 0.1 0.3

Delay (s) 19.2 16.7 17.1 4.7 6.5 12.5 14.3

Level of Service B B B A A B B

Approach Delay (s) 18.8 17.1 5.9 14.2

Approach LOS B B A B

Intersection Summary

HCM 2000 Control Delay 9.1 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.69

Actuated Cycle Length (s) 49.4 Sum of lost time (s) 12.0

Intersection Capacity Utilization 66.5% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM 2010 Signalized Intersection Summary

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 1C (no lefts out from 63rd) Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 92 10 20 10 10 20 390 881 10 10 356 130

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 0.99 0.99 0.99 0.99 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 2150 2009 2009 2128 2027 2128 2108 2108 2150 1991 1991 2150

Adj Flow Rate, veh/h 97 11 21 11 11 21 411 927 11 11 375 137

Adj No. of Lanes 0 1 1 0 1 0 1 1 0 1 2 0

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Percent Heavy Veh, % 7 7 7 5 5 5 2 2 2 8 8 8

Cap, veh/h 359 22 239 145 81 113 816 1390 16 379 1011 364

Arrive On Green 0.14 0.14 0.14 0.14 0.14 0.14 0.20 0.67 0.67 0.37 0.37 0.37

Sat Flow, veh/h 1391 158 1686 267 572 801 2007 2079 25 562 2725 982

Grp Volume(v), veh/h 108 0 21 43 0 0 411 0 938 11 259 253

Grp Sat Flow(s),veh/h/ln 1549 0 1686 1639 0 0 2007 0 2103 562 1891 1816

Q Serve(g_s), s 0.0 0.0 0.5 0.0 0.0 0.0 4.1 0.0 11.2 0.5 4.2 4.3

Cycle Q Clear(g_c), s 2.2 0.0 0.5 2.2 0.0 0.0 4.1 0.0 11.2 0.5 4.2 4.3

Prop In Lane 0.90 1.00 0.26 0.49 1.00 0.01 1.00 0.54

Lane Grp Cap(c), veh/h 381 0 239 339 0 0 816 0 1407 379 701 674

V/C Ratio(X) 0.28 0.00 0.09 0.13 0.00 0.00 0.50 0.00 0.67 0.03 0.37 0.38

Avail Cap(c_a), veh/h 828 0 799 885 0 0 1503 0 3091 637 1569 1507

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00

Uniform Delay (d), s/veh 16.5 0.0 15.7 15.9 0.0 0.0 4.7 0.0 4.2 8.5 9.7 9.7

Incr Delay (d2), s/veh 0.4 0.0 0.2 0.2 0.0 0.0 0.5 0.0 0.6 0.0 0.3 0.3

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(-26165%),veh/ln 1.2 0.0 0.2 0.5 0.0 0.0 2.3 0.0 6.5 0.1 2.2 2.2

LnGrp Delay(d),s/veh 16.9 0.0 15.9 16.1 0.0 0.0 5.2 0.0 4.7 8.5 10.0 10.0

LnGrp LOS B B B A A A A B

Approach Vol, veh/h 129 43 1349 523

Approach Delay, s/veh 16.7 16.1 4.9 10.0

Approach LOS B B A A

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 32.2 10.0 12.6 19.6 10.0

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s 61.0 19.0 22.0 34.0 19.0

Max Q Clear Time (g_c+I1), s 13.2 4.2 6.1 6.3 4.2

Green Ext Time (p_c), s 9.1 0.5 1.5 8.3 0.5

Intersection Summary

HCM 2010 Ctrl Delay 7.2

HCM 2010 LOS A



HCM Unsignalized Intersection Capacity Analysis

4: ELSP & Future NE 63rd St/Drwy 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 1C (no lefts out from 63rd) Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 0 5 10 0 70 2 1270 5 20 370 16

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 0 0 5 11 0 74 2 1337 5 21 389 17

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 538

pX, platoon unblocked 0.85 0.85 0.85 0.85 0.85 0.85

vC, conflicting volume 1855 1786 398 1781 1792 1339 406 1342

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1916 1836 207 1829 1843 1339 217 1342

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 99 78 100 61 100 96

cM capacity (veh/h) 26 62 710 48 61 187 1153 513

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 5 11 74 2 1342 21 406

Volume Left 0 11 0 2 0 21 0

Volume Right 5 0 74 0 5 0 17

cSH 710 48 187 1153 1700 513 1700

Volume to Capacity 0.01 0.22 0.39 0.00 0.79 0.04 0.24

Queue Length 95th (ft) 1 18 44 0 0 3 0

Control Delay (s) 10.1 99.2 36.3 8.1 0.0 12.3 0.0

Lane LOS B F E A B

Approach Delay (s) 10.1 44.2 0.0 0.6

Approach LOS B E

Intersection Summary

Average Delay 2.2

Intersection Capacity Utilization 69.8% ICU Level of Service C

Analysis Period (min) 15



HCM 2010 TWSC

4: ELSP & Future NE 63rd St/Drwy 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 1C (no lefts out from 63rd) Synchro 8 Report

Intersection

Int Delay, s/veh 2

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 0 0 5 10 0 70 2 1270 5 20 370 16

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - 0 0 - - 200 - - 130 - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 0 0 5 11 0 74 2 1337 5 21 389 17

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 1821 1786 398 1784 1792 1339 406 0 0 1342 0 0

          Stage 1 440 440 - 1344 1344 - - - - - - -

          Stage 2 1381 1346 - 440 448 - - - - - - -

Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -

Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -

Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -

Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -

Pot Cap-1 Maneuver 60 81 652 63 81 187 1153 - - 514 - -

          Stage 1 596 578 - 187 220 - - - - - - -

          Stage 2 178 220 - 596 573 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 35 78 652 60 78 187 1153 - - 514 - -

Mov Cap-2 Maneuver 35 78 - 60 78 - - - - - - -

          Stage 1 595 554 - 187 220 - - - - - - -

          Stage 2 108 220 - 567 550 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 10.6 41.4 0 0.6

HCM LOS B E

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR

Capacity (veh/h) 1153 - - 652 60 187 514 - -

HCM Lane V/C Ratio 0.002 - - 0.008 0.175 0.394 0.041 - -

HCM Control Delay (s) 8.1 - - 10.6 77.4 36.2 12.3 - -

HCM Lane LOS A - - B F E B - -

HCM 95th %tile Q(veh) 0 - - 0 0.6 1.7 0.1 - -



Queues

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 2 Synchro 8 Report

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR

Lane Group Flow (vph) 147 684 367 55 2337 681 346 94 143 337

v/c Ratio 0.51 0.34 0.31 0.21 0.85 1.17 1.16 0.46 0.67 0.69

Control Delay 49.6 24.0 7.3 55.3 39.0 146.4 157.8 69.1 78.8 13.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 49.6 24.0 7.3 55.3 39.0 146.4 157.8 69.1 78.8 13.6

Queue Length 50th (ft) 145 184 62 52 630 ~434 ~440 90 142 0

Queue Length 95th (ft) 95 311 156 83 #1058 #569 #667 155 222 99

Internal Link Dist (ft) 637 1136 680 323

Turn Bay Length (ft) 320 125 390 200 200

Base Capacity (vph) 290 2027 1188 304 2744 583 297 223 234 504

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.51 0.34 0.31 0.18 0.85 1.17 1.16 0.42 0.61 0.67

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 2 Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 140 650 349 52 2150 70 840 121 15 100 125 320

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Total Lost time (s) 3.0 3.1 3.1 3.0 3.9 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 0.91 0.91 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.99 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.97 0.95 1.00 1.00

Satd. Flow (prot) 1927 3854 1724 2002 5723 3644 1851 1764 1850 1661

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.97 0.95 1.00 1.00

Satd. Flow (perm) 1927 3854 1724 2002 5723 3644 1851 1764 1850 1661

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 147 684 367 55 2263 74 884 127 16 105 132 337

RTOR Reduction (vph) 0 0 0 0 2 0 0 1 0 0 0 298

Lane Group Flow (vph) 147 684 367 55 2335 0 681 345 0 94 143 39

Confl. Peds. (#/hr) 1 1

Heavy Vehicles (%) 6% 6% 6% 2% 2% 2% 2% 2% 2% 10% 10% 10%

Turn Type Prot NA pt+ov Prot NA Split NA Split NA Perm

Protected Phases 5 8 2 2 4 1 8 6 4 4 3 3

Permitted Phases 3

Actuated Green, G (s) 21.2 70.5 92.5 19.0 63.5 22.0 22.0 15.4 15.4 15.4

Effective Green, g (s) 25.2 75.5 102.5 19.0 68.5 24.0 24.0 17.4 17.4 17.4

Actuated g/C Ratio 0.17 0.50 0.68 0.13 0.46 0.16 0.16 0.12 0.12 0.12

Clearance Time (s) 8.1 8.9 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.5 4.5 5.5 5.5 3.5 3.5 3.5

Lane Grp Cap (vph) 323 1939 1178 253 2613 583 296 204 214 192

v/s Ratio Prot c0.08 0.18 0.21 0.03 c0.41 c0.19 0.19 0.05 c0.08

v/s Ratio Perm 0.02

v/c Ratio 0.46 0.35 0.31 0.22 0.89 1.17 1.17 0.46 0.67 0.20

Uniform Delay, d1 56.2 22.5 9.6 58.8 37.4 63.0 63.0 61.9 63.5 60.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.5 0.4 0.4 5.2 93.1 105.1 1.9 8.0 0.6

Delay (s) 57.2 23.0 9.9 59.3 42.6 156.1 168.1 63.9 71.5 60.6

Level of Service E C A E D F F E E E

Approach Delay (s) 23.2 43.0 160.1 63.9

Approach LOS C D F E

Intersection Summary

HCM 2000 Control Delay 63.9 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 14.9

Intersection Capacity Utilization 81.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM 2010 Signalized Intersection Summary

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 2 Synchro 8 Report

HCM 2010 Research does not support Non-NEMA phasing.



HCM Unsignalized Intersection Capacity Analysis

2: 180th Ave & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 2 Synchro 8 Report

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 110 5 0 530 32 0

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 116 5 0 558 34 0

Pedestrians 20

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 2

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft) 214

pX, platoon unblocked 0.92

vC, conflicting volume 121 676 138

vC1, stage 1 conf vol 118

vC2, stage 2 conf vol 558

vCu, unblocked vol 121 602 138

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 100 94 100

cM capacity (veh/h) 1466 551 895

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 121 558 34

Volume Left 0 0 34

Volume Right 5 0 0

cSH 1700 1700 551

Volume to Capacity 0.07 0.33 0.06

Queue Length 95th (ft) 0 0 5

Control Delay (s) 0.0 0.0 12.0

Lane LOS B

Approach Delay (s) 0.0 0.0 12.0

Approach LOS B

Intersection Summary

Average Delay 0.6

Intersection Capacity Utilization 39.5% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC

2: 180th Ave & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 2 Synchro 8 Report

Intersection

Int Delay, s/veh 0.6

 

Movement EBT EBR WBL WBT NBL NBR

Vol, veh/h 110 5 0 530 32 0

Conflicting Peds, #/hr 0 0 0 0 0 20

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 95 95 95 95 95 95

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 116 5 0 558 34 0

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 141 0 696 138

          Stage 1 - - - - 138 -

          Stage 2 - - - - 558 -

Critical Hdwy - - 4.12 - 6.42 6.22

Critical Hdwy Stg 1 - - - - 5.42 -

Critical Hdwy Stg 2 - - - - 5.42 -

Follow-up Hdwy - - 2.218 - 3.518 3.318

Pot Cap-1 Maneuver - - 1442 - 408 910

          Stage 1 - - - - 889 -

          Stage 2 - - - - 573 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 1442 - 401 895

Mov Cap-2 Maneuver - - - - 481 -

          Stage 1 - - - - 874 -

          Stage 2 - - - - 573 -

 

Approach EB WB NB

HCM Control Delay, s 0 0 13

HCM LOS B

 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 481 - - 1442 -

HCM Lane V/C Ratio 0.07 - - - -

HCM Control Delay (s) 13 - - 0 -

HCM Lane LOS B - - A -

HCM 95th %tile Q(veh) 0.2 - - 0 -



Queues

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 2 Synchro 8 Report

Lane Group EBT EBR WBT NBL NBT SBL SBT

Lane Group Flow (vph) 85 21 43 411 944 11 512

v/c Ratio 0.25 0.05 0.11 0.45 0.57 0.06 0.43

Control Delay 20.8 0.2 13.8 5.6 7.1 15.9 13.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 20.8 0.2 13.8 5.6 7.1 15.9 13.7

Queue Length 50th (ft) 20 0 5 40 133 2 52

Queue Length 95th (ft) 68 0 31 113 364 14 116

Internal Link Dist (ft) 134 40 288 680

Turn Bay Length (ft) 250 100

Base Capacity (vph) 731 908 855 1274 2034 493 2846

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.12 0.02 0.05 0.32 0.46 0.02 0.18

Intersection Summary



HCM Signalized Intersection Capacity Analysis

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 2 Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 70 10 20 10 10 20 390 886 10 10 356 130

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Grade (%) 0% 2% 0% 0%

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.93 1.00 1.00 1.00 0.96

Flt Protected 0.96 1.00 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1918 1708 1854 2002 2104 1890 3631

Flt Permitted 0.72 1.00 0.89 0.32 1.00 0.32 1.00

Satd. Flow (perm) 1447 1708 1669 679 2104 632 3631

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 74 11 21 11 11 21 411 933 11 11 375 137

RTOR Reduction (vph) 0 0 18 0 18 0 0 1 0 0 47 0

Lane Group Flow (vph) 0 85 3 0 25 0 411 943 0 11 465 0

Confl. Peds. (#/hr) 6 6 1 1

Heavy Vehicles (%) 7% 7% 7% 5% 5% 5% 2% 2% 2% 8% 8% 8%

Turn Type Perm NA Perm Perm NA pm+pt NA Perm NA

Protected Phases 4 8 5 2 6

Permitted Phases 4 4 8 2 6

Actuated Green, G (s) 5.4 5.4 5.4 31.9 31.9 13.8 13.8

Effective Green, g (s) 6.4 6.4 6.4 32.9 32.9 14.8 14.8

Actuated g/C Ratio 0.14 0.14 0.14 0.70 0.70 0.31 0.31

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 195 231 225 866 1463 197 1136

v/s Ratio Prot 0.14 c0.45 0.13

v/s Ratio Perm c0.06 0.00 0.01 0.19 0.02

v/c Ratio 0.44 0.01 0.11 0.47 0.64 0.06 0.41

Uniform Delay, d1 18.8 17.7 18.0 3.4 4.0 11.4 12.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.6 0.0 0.2 0.4 1.0 0.1 0.2

Delay (s) 20.4 17.7 18.2 3.8 5.0 11.5 13.0

Level of Service C B B A A B B

Approach Delay (s) 19.8 18.2 4.6 13.0

Approach LOS B B A B

Intersection Summary

HCM 2000 Control Delay 7.9 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 47.3 Sum of lost time (s) 12.0

Intersection Capacity Utilization 65.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM 2010 Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 70 10 20 10 10 20 390 886 10 10 356 130

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 0.99 0.99 0.99 0.99 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 2150 2009 2009 2128 2027 2128 2108 2108 2150 1991 1991 2150

Adj Flow Rate, veh/h 74 11 21 11 11 21 411 933 11 11 375 137

Adj No. of Lanes 0 1 1 0 1 0 1 1 0 1 2 0

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Percent Heavy Veh, % 7 7 7 5 5 5 2 2 2 8 8 8

Cap, veh/h 334 25 216 146 69 101 827 1409 17 385 1029 371

Arrive On Green 0.13 0.13 0.13 0.13 0.13 0.13 0.20 0.68 0.68 0.38 0.38 0.38

Sat Flow, veh/h 1333 198 1684 287 538 787 2007 2079 25 558 2725 982

Grp Volume(v), veh/h 85 0 21 43 0 0 411 0 944 11 259 253

Grp Sat Flow(s),veh/h/ln 1531 0 1684 1611 0 0 2007 0 2103 558 1891 1816

Q Serve(g_s), s 0.0 0.0 0.5 0.0 0.0 0.0 3.9 0.0 10.8 0.5 4.1 4.2

Cycle Q Clear(g_c), s 1.7 0.0 0.5 1.7 0.0 0.0 3.9 0.0 10.8 0.5 4.1 4.2

Prop In Lane 0.87 1.00 0.26 0.49 1.00 0.01 1.00 0.54

Lane Grp Cap(c), veh/h 360 0 216 316 0 0 827 0 1426 385 714 686

V/C Ratio(X) 0.24 0.00 0.10 0.14 0.00 0.00 0.50 0.00 0.66 0.03 0.36 0.37

Avail Cap(c_a), veh/h 842 0 816 900 0 0 1537 0 3158 648 1603 1539

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00

Uniform Delay (d), s/veh 16.4 0.0 15.9 16.1 0.0 0.0 4.4 0.0 3.9 8.2 9.3 9.3

Incr Delay (d2), s/veh 0.3 0.0 0.2 0.2 0.0 0.0 0.5 0.0 0.5 0.0 0.3 0.3

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(-26165%),veh/ln 0.9 0.0 0.2 0.4 0.0 0.0 2.2 0.0 6.2 0.1 2.1 2.1

LnGrp Delay(d),s/veh 16.8 0.0 16.1 16.3 0.0 0.0 4.9 0.0 4.4 8.2 9.6 9.6

LnGrp LOS B B B A A A A A

Approach Vol, veh/h 106 43 1355 523

Approach Delay, s/veh 16.6 16.3 4.6 9.6

Approach LOS B B A A

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 32.0 9.3 12.4 19.6 9.3

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s 61.0 19.0 22.0 34.0 19.0

Max Q Clear Time (g_c+I1), s 12.8 3.7 5.9 6.2 3.7

Green Ext Time (p_c), s 9.2 0.4 1.5 8.4 0.4

Intersection Summary

HCM 2010 Ctrl Delay 6.7

HCM 2010 LOS A



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 0 5 10 0 70 2 1270 5 20 370 16

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 17 0 5 11 0 74 2 1337 5 21 389 17

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 498

pX, platoon unblocked 0.86 0.86 0.86 0.86 0.86 0.86

vC, conflicting volume 1855 1786 398 1781 1792 1339 406 1342

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1915 1835 212 1828 1841 1339 222 1342

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 34 100 99 78 100 61 100 96

cM capacity (veh/h) 26 62 709 49 62 187 1153 513

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 22 11 74 2 1342 21 406

Volume Left 17 11 0 2 0 21 0

Volume Right 5 0 74 0 5 0 17

cSH 33 49 187 1153 1700 513 1700

Volume to Capacity 0.66 0.22 0.39 0.00 0.79 0.04 0.24

Queue Length 95th (ft) 56 18 44 0 0 3 0

Control Delay (s) 231.7 98.6 36.3 8.1 0.0 12.3 0.0

Lane LOS F F E A B

Approach Delay (s) 231.7 44.1 0.0 0.6

Approach LOS F E

Intersection Summary

Average Delay 4.9

Intersection Capacity Utilization 73.7% ICU Level of Service D

Analysis Period (min) 15
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Intersection

Int Delay, s/veh 3.7

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 16 0 5 10 0 70 2 1270 5 20 370 16

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - 0 - - 200 - - 130 - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 17 0 5 11 0 74 2 1337 5 21 389 17

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 1821 1786 398 1787 1792 1339 406 0 0 1342 0 0

          Stage 1 440 440 - 1344 1344 - - - - - - -

          Stage 2 1381 1346 - 443 448 - - - - - - -

Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -

Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -

Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -

Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -

Pot Cap-1 Maneuver 60 81 652 63 81 187 1153 - - 514 - -

          Stage 1 596 578 - 187 220 - - - - - - -

          Stage 2 178 220 - 594 573 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 35 78 652 60 78 187 1153 - - 514 - -

Mov Cap-2 Maneuver 35 78 - 60 78 - - - - - - -

          Stage 1 595 554 - 187 220 - - - - - - -

          Stage 2 108 220 - 565 550 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 146 41.4 0 0.6

HCM LOS F E

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR

Capacity (veh/h) 1153 - - 45 60 187 514 - -

HCM Lane V/C Ratio 0.002 - - 0.491 0.175 0.394 0.041 - -

HCM Control Delay (s) 8.1 - - 146 77.4 36.2 12.3 - -

HCM Lane LOS A - - F F E B - -

HCM 95th %tile Q(veh) 0 - - 1.8 0.6 1.7 0.1 - -
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR

Lane Group Flow (vph) 147 684 367 55 2337 681 346 94 143 337

v/c Ratio 0.51 0.34 0.31 0.21 0.85 1.17 1.16 0.46 0.67 0.69

Control Delay 49.6 24.0 7.3 55.3 39.0 146.4 157.8 69.1 78.8 13.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 49.6 24.0 7.3 55.3 39.0 146.4 157.8 69.1 78.8 13.6

Queue Length 50th (ft) 145 184 62 52 630 ~434 ~440 90 142 0

Queue Length 95th (ft) 95 311 156 83 #1058 #569 #667 155 222 99

Internal Link Dist (ft) 637 1136 680 323

Turn Bay Length (ft) 320 125 390 200 200

Base Capacity (vph) 290 2027 1188 304 2744 583 297 223 234 504

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.51 0.34 0.31 0.18 0.85 1.17 1.16 0.42 0.61 0.67

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 140 650 349 52 2150 70 840 121 15 100 125 320

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Total Lost time (s) 3.0 3.1 3.1 3.0 3.9 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 0.91 0.91 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.99 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.97 0.95 1.00 1.00

Satd. Flow (prot) 1927 3854 1724 2002 5723 3644 1851 1764 1850 1661

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.97 0.95 1.00 1.00

Satd. Flow (perm) 1927 3854 1724 2002 5723 3644 1851 1764 1850 1661

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 147 684 367 55 2263 74 884 127 16 105 132 337

RTOR Reduction (vph) 0 0 0 0 2 0 0 1 0 0 0 298

Lane Group Flow (vph) 147 684 367 55 2335 0 681 345 0 94 143 39

Confl. Peds. (#/hr) 1 1

Heavy Vehicles (%) 6% 6% 6% 2% 2% 2% 2% 2% 2% 10% 10% 10%

Turn Type Prot NA pt+ov Prot NA Split NA Split NA Perm

Protected Phases 5 8 2 2 4 1 8 6 4 4 3 3

Permitted Phases 3

Actuated Green, G (s) 21.2 70.5 92.5 19.0 63.5 22.0 22.0 15.4 15.4 15.4

Effective Green, g (s) 25.2 75.5 102.5 19.0 68.5 24.0 24.0 17.4 17.4 17.4

Actuated g/C Ratio 0.17 0.50 0.68 0.13 0.46 0.16 0.16 0.12 0.12 0.12

Clearance Time (s) 8.1 8.9 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.5 4.5 5.5 5.5 3.5 3.5 3.5

Lane Grp Cap (vph) 323 1939 1178 253 2613 583 296 204 214 192

v/s Ratio Prot c0.08 0.18 0.21 0.03 c0.41 c0.19 0.19 0.05 c0.08

v/s Ratio Perm 0.02

v/c Ratio 0.46 0.35 0.31 0.22 0.89 1.17 1.17 0.46 0.67 0.20

Uniform Delay, d1 56.2 22.5 9.6 58.8 37.4 63.0 63.0 61.9 63.5 60.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.5 0.4 0.4 5.2 93.1 105.1 1.9 8.0 0.6

Delay (s) 57.2 23.0 9.9 59.3 42.6 156.1 168.1 63.9 71.5 60.6

Level of Service E C A E D F F E E E

Approach Delay (s) 23.2 43.0 160.1 63.9

Approach LOS C D F E

Intersection Summary

HCM 2000 Control Delay 63.9 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 14.9

Intersection Capacity Utilization 81.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group
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HCM 2010 Research does not support Non-NEMA phasing.
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 110 5 0 530 32 0

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 116 5 0 558 34 0

Pedestrians 20

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 2

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft) 214

pX, platoon unblocked 0.92

vC, conflicting volume 121 676 138

vC1, stage 1 conf vol 118

vC2, stage 2 conf vol 558

vCu, unblocked vol 121 602 138

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 100 94 100

cM capacity (veh/h) 1466 551 895

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 121 558 34

Volume Left 0 0 34

Volume Right 5 0 0

cSH 1700 1700 551

Volume to Capacity 0.07 0.33 0.06

Queue Length 95th (ft) 0 0 5

Control Delay (s) 0.0 0.0 12.0

Lane LOS B

Approach Delay (s) 0.0 0.0 12.0

Approach LOS B

Intersection Summary

Average Delay 0.6

Intersection Capacity Utilization 39.5% ICU Level of Service A

Analysis Period (min) 15
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Intersection

Int Delay, s/veh 0.6

 

Movement EBT EBR WBL WBT NBL NBR

Vol, veh/h 110 5 0 530 32 0

Conflicting Peds, #/hr 0 0 0 0 0 20

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 95 95 95 95 95 95

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 116 5 0 558 34 0

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 141 0 696 138

          Stage 1 - - - - 138 -

          Stage 2 - - - - 558 -

Critical Hdwy - - 4.12 - 6.42 6.22

Critical Hdwy Stg 1 - - - - 5.42 -

Critical Hdwy Stg 2 - - - - 5.42 -

Follow-up Hdwy - - 2.218 - 3.518 3.318

Pot Cap-1 Maneuver - - 1442 - 408 910

          Stage 1 - - - - 889 -

          Stage 2 - - - - 573 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 1442 - 401 895

Mov Cap-2 Maneuver - - - - 481 -

          Stage 1 - - - - 874 -

          Stage 2 - - - - 573 -

 

Approach EB WB NB

HCM Control Delay, s 0 0 13

HCM LOS B

 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 481 - - 1442 -

HCM Lane V/C Ratio 0.07 - - - -

HCM Control Delay (s) 13 - - 0 -

HCM Lane LOS B - - A -

HCM 95th %tile Q(veh) 0.2 - - 0 -
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Lane Group EBT EBR WBT NBL NBT SBL SBT

Lane Group Flow (vph) 85 21 43 411 944 11 512

v/c Ratio 0.25 0.05 0.11 0.45 0.57 0.06 0.43

Control Delay 20.8 0.2 13.8 5.6 7.1 15.9 13.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 20.8 0.2 13.8 5.6 7.1 15.9 13.7

Queue Length 50th (ft) 20 0 5 40 133 2 52

Queue Length 95th (ft) 68 0 31 113 364 14 116

Internal Link Dist (ft) 134 40 80 680

Turn Bay Length (ft) 250 100

Base Capacity (vph) 731 908 855 1274 2034 493 2846

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.12 0.02 0.05 0.32 0.46 0.02 0.18

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 70 10 20 10 10 20 390 886 10 10 356 130

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Grade (%) 0% 2% 0% 0%

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.93 1.00 1.00 1.00 0.96

Flt Protected 0.96 1.00 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1918 1708 1854 2002 2104 1890 3631

Flt Permitted 0.72 1.00 0.89 0.32 1.00 0.32 1.00

Satd. Flow (perm) 1447 1708 1669 679 2104 632 3631

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 74 11 21 11 11 21 411 933 11 11 375 137

RTOR Reduction (vph) 0 0 18 0 18 0 0 1 0 0 47 0

Lane Group Flow (vph) 0 85 3 0 25 0 411 943 0 11 465 0

Confl. Peds. (#/hr) 6 6 1 1

Heavy Vehicles (%) 7% 7% 7% 5% 5% 5% 2% 2% 2% 8% 8% 8%

Turn Type Perm NA Perm Perm NA pm+pt NA Perm NA

Protected Phases 4 8 5 2 6

Permitted Phases 4 4 8 2 6

Actuated Green, G (s) 5.4 5.4 5.4 31.9 31.9 13.8 13.8

Effective Green, g (s) 6.4 6.4 6.4 32.9 32.9 14.8 14.8

Actuated g/C Ratio 0.14 0.14 0.14 0.70 0.70 0.31 0.31

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 195 231 225 866 1463 197 1136

v/s Ratio Prot 0.14 c0.45 0.13

v/s Ratio Perm c0.06 0.00 0.01 0.19 0.02

v/c Ratio 0.44 0.01 0.11 0.47 0.64 0.06 0.41

Uniform Delay, d1 18.8 17.7 18.0 3.4 4.0 11.4 12.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.6 0.0 0.2 0.4 1.0 0.1 0.2

Delay (s) 20.4 17.7 18.2 3.8 5.0 11.5 13.0

Level of Service C B B A A B B

Approach Delay (s) 19.8 18.2 4.6 13.0

Approach LOS B B A B

Intersection Summary

HCM 2000 Control Delay 7.9 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 47.3 Sum of lost time (s) 12.0

Intersection Capacity Utilization 65.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 70 10 20 10 10 20 390 886 10 10 356 130

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 0.99 0.99 0.99 0.99 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 2150 2009 2009 2128 2027 2128 2108 2108 2150 1991 1991 2150

Adj Flow Rate, veh/h 74 11 21 11 11 21 411 933 11 11 375 137

Adj No. of Lanes 0 1 1 0 1 0 1 1 0 1 2 0

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Percent Heavy Veh, % 7 7 7 5 5 5 2 2 2 8 8 8

Cap, veh/h 334 25 216 146 69 101 827 1409 17 385 1029 371

Arrive On Green 0.13 0.13 0.13 0.13 0.13 0.13 0.20 0.68 0.68 0.38 0.38 0.38

Sat Flow, veh/h 1333 198 1684 287 538 787 2007 2079 25 558 2725 982

Grp Volume(v), veh/h 85 0 21 43 0 0 411 0 944 11 259 253

Grp Sat Flow(s),veh/h/ln 1531 0 1684 1611 0 0 2007 0 2103 558 1891 1816

Q Serve(g_s), s 0.0 0.0 0.5 0.0 0.0 0.0 3.9 0.0 10.8 0.5 4.1 4.2

Cycle Q Clear(g_c), s 1.7 0.0 0.5 1.7 0.0 0.0 3.9 0.0 10.8 0.5 4.1 4.2

Prop In Lane 0.87 1.00 0.26 0.49 1.00 0.01 1.00 0.54

Lane Grp Cap(c), veh/h 360 0 216 316 0 0 827 0 1426 385 714 686

V/C Ratio(X) 0.24 0.00 0.10 0.14 0.00 0.00 0.50 0.00 0.66 0.03 0.36 0.37

Avail Cap(c_a), veh/h 842 0 816 900 0 0 1537 0 3158 648 1603 1539

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00

Uniform Delay (d), s/veh 16.4 0.0 15.9 16.1 0.0 0.0 4.4 0.0 3.9 8.2 9.3 9.3

Incr Delay (d2), s/veh 0.3 0.0 0.2 0.2 0.0 0.0 0.5 0.0 0.5 0.0 0.3 0.3

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(-26165%),veh/ln 0.9 0.0 0.2 0.4 0.0 0.0 2.2 0.0 6.2 0.1 2.1 2.1

LnGrp Delay(d),s/veh 16.8 0.0 16.1 16.3 0.0 0.0 4.9 0.0 4.4 8.2 9.6 9.6

LnGrp LOS B B B A A A A A

Approach Vol, veh/h 106 43 1355 523

Approach Delay, s/veh 16.6 16.3 4.6 9.6

Approach LOS B B A A

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 32.0 9.3 12.4 19.6 9.3

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s 61.0 19.0 22.0 34.0 19.0

Max Q Clear Time (g_c+I1), s 12.8 3.7 5.9 6.2 3.7

Green Ext Time (p_c), s 9.2 0.4 1.5 8.4 0.4

Intersection Summary

HCM 2010 Ctrl Delay 6.7

HCM 2010 LOS A
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 0 5 10 0 70 2 1270 5 20 370 16

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 17 0 5 11 0 74 2 1337 5 21 389 17

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 538

pX, platoon unblocked 0.86 0.86 0.86 0.86 0.86 0.86

vC, conflicting volume 1855 1786 398 1781 1792 1339 406 1342

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1914 1834 212 1828 1841 1339 222 1342

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 35 100 99 78 100 61 100 96

cM capacity (veh/h) 26 62 708 49 62 187 1153 513

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 22 11 74 2 1342 21 406

Volume Left 17 11 0 2 0 21 0

Volume Right 5 0 74 0 5 0 17

cSH 33 49 187 1153 1700 513 1700

Volume to Capacity 0.66 0.22 0.39 0.00 0.79 0.04 0.24

Queue Length 95th (ft) 56 18 44 0 0 3 0

Control Delay (s) 231.5 98.5 36.3 8.1 0.0 12.3 0.0

Lane LOS F F E A B

Approach Delay (s) 231.5 44.1 0.0 0.6

Approach LOS F E

Intersection Summary

Average Delay 4.8

Intersection Capacity Utilization 73.7% ICU Level of Service D

Analysis Period (min) 15
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Intersection

Int Delay, s/veh 3.7

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 16 0 5 10 0 70 2 1270 5 20 370 16

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - 0 - - 200 - - 130 - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 17 0 5 11 0 74 2 1337 5 21 389 17

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 1821 1786 398 1787 1792 1339 406 0 0 1342 0 0

          Stage 1 440 440 - 1344 1344 - - - - - - -

          Stage 2 1381 1346 - 443 448 - - - - - - -

Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -

Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -

Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -

Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -

Pot Cap-1 Maneuver 60 81 652 63 81 187 1153 - - 514 - -

          Stage 1 596 578 - 187 220 - - - - - - -

          Stage 2 178 220 - 594 573 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 35 78 652 60 78 187 1153 - - 514 - -

Mov Cap-2 Maneuver 35 78 - 60 78 - - - - - - -

          Stage 1 595 554 - 187 220 - - - - - - -

          Stage 2 108 220 - 565 550 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 146 41.4 0 0.6

HCM LOS F E

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR

Capacity (veh/h) 1153 - - 45 60 187 514 - -

HCM Lane V/C Ratio 0.002 - - 0.491 0.175 0.394 0.041 - -

HCM Control Delay (s) 8.1 - - 146 77.4 36.2 12.3 - -

HCM Lane LOS A - - F F E B - -

HCM 95th %tile Q(veh) 0 - - 1.8 0.6 1.7 0.1 - -



Queues

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 2 + SB RT at 65th + Merge s/o 65th Synchro 8 Report

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR

Lane Group Flow (vph) 147 684 367 55 2337 681 346 94 143 337

v/c Ratio 0.51 0.34 0.31 0.21 0.85 1.17 1.16 0.46 0.67 0.69

Control Delay 49.6 24.0 7.3 55.3 39.0 146.4 157.8 69.1 78.8 13.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 49.6 24.0 7.3 55.3 39.0 146.4 157.8 69.1 78.8 13.6

Queue Length 50th (ft) 145 184 62 52 630 ~434 ~440 90 142 0

Queue Length 95th (ft) 95 311 156 83 #1058 #569 #667 155 222 99

Internal Link Dist (ft) 637 1136 680 323

Turn Bay Length (ft) 320 125 390 200 200

Base Capacity (vph) 290 2027 1188 304 2744 583 297 223 234 504

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.51 0.34 0.31 0.18 0.85 1.17 1.16 0.42 0.61 0.67

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 2 + SB RT at 65th + Merge s/o 65th Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 140 650 349 52 2150 70 840 121 15 100 125 320

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Total Lost time (s) 3.0 3.1 3.1 3.0 3.9 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 0.91 0.91 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.99 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.97 0.95 1.00 1.00

Satd. Flow (prot) 1927 3854 1724 2002 5723 3644 1851 1764 1850 1661

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.97 0.95 1.00 1.00

Satd. Flow (perm) 1927 3854 1724 2002 5723 3644 1851 1764 1850 1661

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 147 684 367 55 2263 74 884 127 16 105 132 337

RTOR Reduction (vph) 0 0 0 0 2 0 0 1 0 0 0 298

Lane Group Flow (vph) 147 684 367 55 2335 0 681 345 0 94 143 39

Confl. Peds. (#/hr) 1 1

Heavy Vehicles (%) 6% 6% 6% 2% 2% 2% 2% 2% 2% 10% 10% 10%

Turn Type Prot NA pt+ov Prot NA Split NA Split NA Perm

Protected Phases 5 8 2 2 4 1 8 6 4 4 3 3

Permitted Phases 3

Actuated Green, G (s) 21.2 70.5 92.5 19.0 63.5 22.0 22.0 15.4 15.4 15.4

Effective Green, g (s) 25.2 75.5 102.5 19.0 68.5 24.0 24.0 17.4 17.4 17.4

Actuated g/C Ratio 0.17 0.50 0.68 0.13 0.46 0.16 0.16 0.12 0.12 0.12

Clearance Time (s) 8.1 8.9 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.5 4.5 5.5 5.5 3.5 3.5 3.5

Lane Grp Cap (vph) 323 1939 1178 253 2613 583 296 204 214 192

v/s Ratio Prot c0.08 0.18 0.21 0.03 c0.41 c0.19 0.19 0.05 c0.08

v/s Ratio Perm 0.02

v/c Ratio 0.46 0.35 0.31 0.22 0.89 1.17 1.17 0.46 0.67 0.20

Uniform Delay, d1 56.2 22.5 9.6 58.8 37.4 63.0 63.0 61.9 63.5 60.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.5 0.4 0.4 5.2 93.1 105.1 1.9 8.0 0.6

Delay (s) 57.2 23.0 9.9 59.3 42.6 156.1 168.1 63.9 71.5 60.6

Level of Service E C A E D F F E E E

Approach Delay (s) 23.2 43.0 160.1 63.9

Approach LOS C D F E

Intersection Summary

HCM 2000 Control Delay 63.9 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 14.9

Intersection Capacity Utilization 81.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM 2010 Signalized Intersection Summary

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 2 + SB RT at 65th + Merge s/o 65th Synchro 8 Report

HCM 2010 Research does not support Non-NEMA phasing.



HCM Unsignalized Intersection Capacity Analysis

2: 180th Ave & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 2 + SB RT at 65th + Merge s/o 65th Synchro 8 Report

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 110 5 0 530 32 0

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 116 5 0 558 34 0

Pedestrians 20

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 2

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft) 214

pX, platoon unblocked 0.91

vC, conflicting volume 121 676 138

vC1, stage 1 conf vol 118

vC2, stage 2 conf vol 558

vCu, unblocked vol 121 598 138

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 100 94 100

cM capacity (veh/h) 1466 552 895

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 121 558 34

Volume Left 0 0 34

Volume Right 5 0 0

cSH 1700 1700 552

Volume to Capacity 0.07 0.33 0.06

Queue Length 95th (ft) 0 0 5

Control Delay (s) 0.0 0.0 12.0

Lane LOS B

Approach Delay (s) 0.0 0.0 12.0

Approach LOS B

Intersection Summary

Average Delay 0.6

Intersection Capacity Utilization 39.5% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC

2: 180th Ave & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 2 + SB RT at 65th + Merge s/o 65th Synchro 8 Report

Intersection

Int Delay, s/veh 0.6

 

Movement EBT EBR WBL WBT NBL NBR

Vol, veh/h 110 5 0 530 32 0

Conflicting Peds, #/hr 0 0 0 0 0 20

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 95 95 95 95 95 95

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 116 5 0 558 34 0

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 141 0 696 138

          Stage 1 - - - - 138 -

          Stage 2 - - - - 558 -

Critical Hdwy - - 4.12 - 6.42 6.22

Critical Hdwy Stg 1 - - - - 5.42 -

Critical Hdwy Stg 2 - - - - 5.42 -

Follow-up Hdwy - - 2.218 - 3.518 3.318

Pot Cap-1 Maneuver - - 1442 - 408 910

          Stage 1 - - - - 889 -

          Stage 2 - - - - 573 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 1442 - 401 895

Mov Cap-2 Maneuver - - - - 481 -

          Stage 1 - - - - 874 -

          Stage 2 - - - - 573 -

 

Approach EB WB NB

HCM Control Delay, s 0 0 13

HCM LOS B

 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 481 - - 1442 -

HCM Lane V/C Ratio 0.07 - - - -

HCM Control Delay (s) 13 - - 0 -

HCM Lane LOS B - - A -

HCM 95th %tile Q(veh) 0.2 - - 0 -



Queues

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 2 + SB RT at 65th + Merge s/o 65th Synchro 8 Report

Lane Group EBT EBR WBT NBL NBT SBL SBT SBR

Lane Group Flow (vph) 85 21 43 411 944 11 375 137

v/c Ratio 0.28 0.05 0.12 0.49 0.62 0.05 0.58 0.21

Control Delay 23.6 0.2 14.5 6.4 8.1 15.6 20.4 4.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 23.6 0.2 14.5 6.4 8.1 15.6 20.4 4.5

Queue Length 50th (ft) 23 0 6 42 137 2 95 0

Queue Length 95th (ft) 68 0 31 113 364 14 215 33

Internal Link Dist (ft) 134 40 80 680

Turn Bay Length (ft) 250 100

Base Capacity (vph) 630 795 756 1135 2034 443 1395 1226

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.13 0.03 0.06 0.36 0.46 0.02 0.27 0.11

Intersection Summary



HCM Signalized Intersection Capacity Analysis

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 2 + SB RT at 65th + Merge s/o 65th Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 70 10 20 10 10 20 390 886 10 10 356 130

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Grade (%) 0% 2% 0% 0%

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.93 1.00 1.00 1.00 1.00 0.85

Flt Protected 0.96 1.00 0.99 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 1917 1708 1854 2002 2104 1890 1991 1692

Flt Permitted 0.72 1.00 0.91 0.31 1.00 0.32 1.00 1.00

Satd. Flow (perm) 1446 1708 1704 644 2104 632 1991 1692

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 74 11 21 11 11 21 411 933 11 11 375 137

RTOR Reduction (vph) 0 0 18 0 18 0 0 1 0 0 0 92

Lane Group Flow (vph) 0 85 3 0 25 0 411 943 0 11 375 45

Confl. Peds. (#/hr) 6 6 1 1

Heavy Vehicles (%) 7% 7% 7% 5% 5% 5% 2% 2% 2% 8% 8% 8%

Turn Type Perm NA Perm Perm NA pm+pt NA Perm NA Perm

Protected Phases 4 8 5 2 6

Permitted Phases 4 4 8 2 6 6

Actuated Green, G (s) 7.4 7.4 7.4 34.7 34.7 16.2 16.2 16.2

Effective Green, g (s) 8.4 8.4 8.4 35.7 35.7 17.2 17.2 17.2

Actuated g/C Ratio 0.16 0.16 0.16 0.69 0.69 0.33 0.33 0.33

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 233 275 274 819 1441 208 657 558

v/s Ratio Prot 0.14 c0.45 0.19

v/s Ratio Perm c0.06 0.00 0.01 0.20 0.02 0.03

v/c Ratio 0.36 0.01 0.09 0.50 0.65 0.05 0.57 0.08

Uniform Delay, d1 19.5 18.4 18.6 4.5 4.7 11.9 14.4 12.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.0 0.1 0.5 1.1 0.1 1.2 0.1

Delay (s) 20.4 18.4 18.8 5.0 5.8 12.0 15.6 12.1

Level of Service C B B A A B B B

Approach Delay (s) 20.0 18.8 5.5 14.6

Approach LOS C B A B

Intersection Summary

HCM 2000 Control Delay 8.9 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.66

Actuated Cycle Length (s) 52.1 Sum of lost time (s) 12.0

Intersection Capacity Utilization 65.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM 2010 Signalized Intersection Summary

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 2 + SB RT at 65th + Merge s/o 65th Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 70 10 20 10 10 20 390 886 10 10 356 130

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 0.99 0.99 0.99 0.99 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 2150 2009 2009 2128 2027 2128 2108 2108 2150 1991 1991 1991

Adj Flow Rate, veh/h 74 11 21 11 11 21 411 933 11 11 375 137

Adj No. of Lanes 0 1 1 0 1 0 1 1 0 1 1 1

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Percent Heavy Veh, % 7 7 7 5 5 5 2 2 2 8 8 8

Cap, veh/h 325 25 213 141 69 100 790 1431 17 390 797 677

Arrive On Green 0.13 0.13 0.13 0.13 0.13 0.13 0.20 0.69 0.69 0.40 0.40 0.40

Sat Flow, veh/h 1335 198 1684 284 545 792 2007 2079 25 558 1991 1690

Grp Volume(v), veh/h 85 0 21 43 0 0 411 0 944 11 375 137

Grp Sat Flow(s),veh/h/ln 1534 0 1684 1621 0 0 2007 0 2103 558 1991 1690

Q Serve(g_s), s 0.0 0.0 0.5 0.0 0.0 0.0 4.0 0.0 11.0 0.5 6.0 2.3

Cycle Q Clear(g_c), s 1.8 0.0 0.5 1.8 0.0 0.0 4.0 0.0 11.0 0.5 6.0 2.3

Prop In Lane 0.87 1.00 0.26 0.49 1.00 0.01 1.00 1.00

Lane Grp Cap(c), veh/h 350 0 213 309 0 0 790 0 1448 390 797 677

V/C Ratio(X) 0.24 0.00 0.10 0.14 0.00 0.00 0.52 0.00 0.65 0.03 0.47 0.20

Avail Cap(c_a), veh/h 806 0 779 861 0 0 1466 0 3018 619 1612 1369

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00

Uniform Delay (d), s/veh 17.3 0.0 16.7 16.9 0.0 0.0 4.9 0.0 3.8 7.9 9.6 8.5

Incr Delay (d2), s/veh 0.4 0.0 0.2 0.2 0.0 0.0 0.5 0.0 0.5 0.0 0.4 0.1

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(-26165%),veh/ln 1.0 0.0 0.2 0.5 0.0 0.0 2.2 0.0 6.2 0.1 3.3 1.1

LnGrp Delay(d),s/veh 17.6 0.0 16.9 17.1 0.0 0.0 5.4 0.0 4.3 8.0 10.0 8.6

LnGrp LOS B B B A A A B A

Approach Vol, veh/h 106 43 1355 523

Approach Delay, s/veh 17.5 17.1 4.6 9.6

Approach LOS B B A A

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 33.8 9.5 12.5 21.3 9.5

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s 61.0 19.0 22.0 34.0 19.0

Max Q Clear Time (g_c+I1), s 13.0 3.8 6.0 8.0 3.8

Green Ext Time (p_c), s 9.3 0.4 1.5 8.3 0.4

Intersection Summary

HCM 2010 Ctrl Delay 6.9

HCM 2010 LOS A



HCM Unsignalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 16 0 5 10 0 70 2 1270 5 20 370 16

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 17 0 5 11 0 74 2 1337 5 21 389 17

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 538

pX, platoon unblocked 0.85 0.85 0.85 0.85 0.85 0.85

vC, conflicting volume 1855 1786 398 1781 1792 1339 406 1342

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1920 1839 196 1832 1846 1339 206 1342

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 33 100 99 78 100 61 100 96

cM capacity (veh/h) 25 61 714 48 60 187 1154 513

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 22 11 74 2 1342 21 406

Volume Left 17 11 0 2 0 21 0

Volume Right 5 0 74 0 5 0 17

cSH 33 48 187 1154 1700 513 1700

Volume to Capacity 0.68 0.22 0.39 0.00 0.79 0.04 0.24

Queue Length 95th (ft) 57 18 44 0 0 3 0

Control Delay (s) 239.3 100.8 36.3 8.1 0.0 12.3 0.0

Lane LOS F F E A B

Approach Delay (s) 239.3 44.4 0.0 0.6

Approach LOS F E

Intersection Summary

Average Delay 5.0

Intersection Capacity Utilization 73.7% ICU Level of Service D

Analysis Period (min) 15



HCM 2010 TWSC

4: ELSP & Futrue NE 63rd St/Drwy 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 2 + SB RT at 65th + Merge s/o 65th Synchro 8 Report

Intersection

Int Delay, s/veh 3.7

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 16 0 5 10 0 70 2 1270 5 20 370 16

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - 0 - - 200 - - 130 - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 17 0 5 11 0 74 2 1337 5 21 389 17

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 1821 1786 398 1787 1792 1339 406 0 0 1342 0 0

          Stage 1 440 440 - 1344 1344 - - - - - - -

          Stage 2 1381 1346 - 443 448 - - - - - - -

Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -

Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -

Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -

Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -

Pot Cap-1 Maneuver 60 81 652 63 81 187 1153 - - 514 - -

          Stage 1 596 578 - 187 220 - - - - - - -

          Stage 2 178 220 - 594 573 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 35 78 652 60 78 187 1153 - - 514 - -

Mov Cap-2 Maneuver 35 78 - 60 78 - - - - - - -

          Stage 1 595 554 - 187 220 - - - - - - -

          Stage 2 108 220 - 565 550 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 146 41.4 0 0.6

HCM LOS F E

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR

Capacity (veh/h) 1153 - - 45 60 187 514 - -

HCM Lane V/C Ratio 0.002 - - 0.491 0.175 0.394 0.041 - -

HCM Control Delay (s) 8.1 - - 146 77.4 36.2 12.3 - -

HCM Lane LOS A - - F F E B - -

HCM 95th %tile Q(veh) 0 - - 1.8 0.6 1.7 0.1 - -



Queues
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR

Lane Group Flow (vph) 147 684 367 55 2337 681 346 94 143 337

v/c Ratio 0.51 0.34 0.31 0.21 0.85 1.17 1.16 0.46 0.67 0.69

Control Delay 49.6 24.0 7.3 55.3 39.0 146.4 157.8 69.1 78.8 13.6

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 49.6 24.0 7.3 55.3 39.0 146.4 157.8 69.1 78.8 13.6

Queue Length 50th (ft) 145 184 62 52 630 ~434 ~440 90 142 0

Queue Length 95th (ft) 95 311 156 83 #1058 #569 #667 155 222 99

Internal Link Dist (ft) 637 1136 680 323

Turn Bay Length (ft) 320 125 390 200 200

Base Capacity (vph) 290 2027 1188 304 2744 583 297 223 234 504

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.51 0.34 0.31 0.18 0.85 1.17 1.16 0.42 0.61 0.67

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 2 (no lefts out from 63rd) Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 140 650 349 52 2150 70 840 121 15 100 125 320

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Total Lost time (s) 3.0 3.1 3.1 3.0 3.9 3.0 3.0 3.0 3.0 3.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 0.91 0.91 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 1.00 1.00 0.99 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.97 0.95 1.00 1.00

Satd. Flow (prot) 1927 3854 1724 2002 5723 3644 1851 1764 1850 1661

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.97 0.95 1.00 1.00

Satd. Flow (perm) 1927 3854 1724 2002 5723 3644 1851 1764 1850 1661

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 147 684 367 55 2263 74 884 127 16 105 132 337

RTOR Reduction (vph) 0 0 0 0 2 0 0 1 0 0 0 298

Lane Group Flow (vph) 147 684 367 55 2335 0 681 345 0 94 143 39

Confl. Peds. (#/hr) 1 1

Heavy Vehicles (%) 6% 6% 6% 2% 2% 2% 2% 2% 2% 10% 10% 10%

Turn Type Prot NA pt+ov Prot NA Split NA Split NA Perm

Protected Phases 5 8 2 2 4 1 8 6 4 4 3 3

Permitted Phases 3

Actuated Green, G (s) 21.2 70.5 92.5 19.0 63.5 22.0 22.0 15.4 15.4 15.4

Effective Green, g (s) 25.2 75.5 102.5 19.0 68.5 24.0 24.0 17.4 17.4 17.4

Actuated g/C Ratio 0.17 0.50 0.68 0.13 0.46 0.16 0.16 0.12 0.12 0.12

Clearance Time (s) 8.1 8.9 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 4.5 4.5 5.5 5.5 3.5 3.5 3.5

Lane Grp Cap (vph) 323 1939 1178 253 2613 583 296 204 214 192

v/s Ratio Prot c0.08 0.18 0.21 0.03 c0.41 c0.19 0.19 0.05 c0.08

v/s Ratio Perm 0.02

v/c Ratio 0.46 0.35 0.31 0.22 0.89 1.17 1.17 0.46 0.67 0.20

Uniform Delay, d1 56.2 22.5 9.6 58.8 37.4 63.0 63.0 61.9 63.5 60.0

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.0 0.5 0.4 0.4 5.2 93.1 105.1 1.9 8.0 0.6

Delay (s) 57.2 23.0 9.9 59.3 42.6 156.1 168.1 63.9 71.5 60.6

Level of Service E C A E D F F E E E

Approach Delay (s) 23.2 43.0 160.1 63.9

Approach LOS C D F E

Intersection Summary

HCM 2000 Control Delay 63.9 HCM 2000 Level of Service E

HCM 2000 Volume to Capacity ratio 0.83

Actuated Cycle Length (s) 150.0 Sum of lost time (s) 14.9

Intersection Capacity Utilization 81.4% ICU Level of Service D

Analysis Period (min) 15

c    Critical Lane Group



HCM 2010 Signalized Intersection Summary

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 2 (no lefts out from 63rd) Synchro 8 Report

HCM 2010 Research does not support Non-NEMA phasing.



HCM Unsignalized Intersection Capacity Analysis

2: 180th Ave & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 2 (no lefts out from 63rd) Synchro 8 Report

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 110 5 0 530 48 0

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 116 5 0 558 51 0

Pedestrians 20

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 2

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft) 214

pX, platoon unblocked 0.92

vC, conflicting volume 121 676 138

vC1, stage 1 conf vol 118

vC2, stage 2 conf vol 558

vCu, unblocked vol 121 602 138

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 100 91 100

cM capacity (veh/h) 1466 551 895

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 121 558 51

Volume Left 0 0 51

Volume Right 5 0 0

cSH 1700 1700 551

Volume to Capacity 0.07 0.33 0.09

Queue Length 95th (ft) 0 0 8

Control Delay (s) 0.0 0.0 12.2

Lane LOS B

Approach Delay (s) 0.0 0.0 12.2

Approach LOS B

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 39.5% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC

2: 180th Ave & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 2 (no lefts out from 63rd) Synchro 8 Report

Intersection

Int Delay, s/veh 0.9

 

Movement EBT EBR WBL WBT NBL NBR

Vol, veh/h 110 5 0 530 48 0

Conflicting Peds, #/hr 0 0 0 0 0 20

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 95 95 95 95 95 95

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 116 5 0 558 51 0

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 141 0 696 138

          Stage 1 - - - - 138 -

          Stage 2 - - - - 558 -

Critical Hdwy - - 4.12 - 6.42 6.22

Critical Hdwy Stg 1 - - - - 5.42 -

Critical Hdwy Stg 2 - - - - 5.42 -

Follow-up Hdwy - - 2.218 - 3.518 3.318

Pot Cap-1 Maneuver - - 1442 - 408 910

          Stage 1 - - - - 889 -

          Stage 2 - - - - 573 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 1442 - 401 895

Mov Cap-2 Maneuver - - - - 481 -

          Stage 1 - - - - 874 -

          Stage 2 - - - - 573 -

 

Approach EB WB NB

HCM Control Delay, s 0 0 13.4

HCM LOS B

 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 481 - - 1442 -

HCM Lane V/C Ratio 0.105 - - - -

HCM Control Delay (s) 13.4 - - 0 -

HCM Lane LOS B - - A -

HCM 95th %tile Q(veh) 0.4 - - 0 -



Queues

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 2 (no lefts out from 63rd) Synchro 8 Report

Lane Group EBT EBR WBT NBL NBT SBL SBT

Lane Group Flow (vph) 85 21 43 411 944 11 512

v/c Ratio 0.25 0.05 0.11 0.45 0.57 0.06 0.43

Control Delay 20.8 0.2 13.8 5.6 7.1 15.9 13.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 20.8 0.2 13.8 5.6 7.1 15.9 13.7

Queue Length 50th (ft) 20 0 5 40 133 2 52

Queue Length 95th (ft) 68 0 31 113 364 14 116

Internal Link Dist (ft) 134 40 288 680

Turn Bay Length (ft) 250 100

Base Capacity (vph) 731 908 855 1274 2034 493 2846

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.12 0.02 0.05 0.32 0.46 0.02 0.18

Intersection Summary



HCM Signalized Intersection Capacity Analysis

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 2 (no lefts out from 63rd) Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 70 10 20 10 10 20 390 886 10 10 356 130

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Grade (%) 0% 2% 0% 0%

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.93 1.00 1.00 1.00 0.96

Flt Protected 0.96 1.00 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1918 1708 1854 2002 2104 1890 3631

Flt Permitted 0.72 1.00 0.89 0.32 1.00 0.32 1.00

Satd. Flow (perm) 1447 1708 1669 679 2104 632 3631

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 74 11 21 11 11 21 411 933 11 11 375 137

RTOR Reduction (vph) 0 0 18 0 18 0 0 1 0 0 47 0

Lane Group Flow (vph) 0 85 3 0 25 0 411 943 0 11 465 0

Confl. Peds. (#/hr) 6 6 1 1

Heavy Vehicles (%) 7% 7% 7% 5% 5% 5% 2% 2% 2% 8% 8% 8%

Turn Type Perm NA Perm Perm NA pm+pt NA Perm NA

Protected Phases 4 8 5 2 6

Permitted Phases 4 4 8 2 6

Actuated Green, G (s) 5.4 5.4 5.4 31.9 31.9 13.8 13.8

Effective Green, g (s) 6.4 6.4 6.4 32.9 32.9 14.8 14.8

Actuated g/C Ratio 0.14 0.14 0.14 0.70 0.70 0.31 0.31

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 195 231 225 866 1463 197 1136

v/s Ratio Prot 0.14 c0.45 0.13

v/s Ratio Perm c0.06 0.00 0.01 0.19 0.02

v/c Ratio 0.44 0.01 0.11 0.47 0.64 0.06 0.41

Uniform Delay, d1 18.8 17.7 18.0 3.4 4.0 11.4 12.8

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Incremental Delay, d2 1.6 0.0 0.2 0.4 1.0 0.1 0.2

Delay (s) 20.4 17.7 18.2 3.8 5.0 11.5 13.0

Level of Service C B B A A B B

Approach Delay (s) 19.8 18.2 4.6 13.0

Approach LOS B B A B

Intersection Summary

HCM 2000 Control Delay 7.9 HCM 2000 Level of Service A

HCM 2000 Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 47.3 Sum of lost time (s) 12.0

Intersection Capacity Utilization 65.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM 2010 Signalized Intersection Summary

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 2 (no lefts out from 63rd) Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 70 10 20 10 10 20 390 886 10 10 356 130

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 0.99 0.99 0.99 0.99 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 2150 2009 2009 2128 2027 2128 2108 2108 2150 1991 1991 2150

Adj Flow Rate, veh/h 74 11 21 11 11 21 411 933 11 11 375 137

Adj No. of Lanes 0 1 1 0 1 0 1 1 0 1 2 0

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Percent Heavy Veh, % 7 7 7 5 5 5 2 2 2 8 8 8

Cap, veh/h 334 25 216 146 69 101 827 1409 17 385 1029 371

Arrive On Green 0.13 0.13 0.13 0.13 0.13 0.13 0.20 0.68 0.68 0.38 0.38 0.38

Sat Flow, veh/h 1333 198 1684 287 538 787 2007 2079 25 558 2725 982

Grp Volume(v), veh/h 85 0 21 43 0 0 411 0 944 11 259 253

Grp Sat Flow(s),veh/h/ln 1531 0 1684 1611 0 0 2007 0 2103 558 1891 1816

Q Serve(g_s), s 0.0 0.0 0.5 0.0 0.0 0.0 3.9 0.0 10.8 0.5 4.1 4.2

Cycle Q Clear(g_c), s 1.7 0.0 0.5 1.7 0.0 0.0 3.9 0.0 10.8 0.5 4.1 4.2

Prop In Lane 0.87 1.00 0.26 0.49 1.00 0.01 1.00 0.54

Lane Grp Cap(c), veh/h 360 0 216 316 0 0 827 0 1426 385 714 686

V/C Ratio(X) 0.24 0.00 0.10 0.14 0.00 0.00 0.50 0.00 0.66 0.03 0.36 0.37

Avail Cap(c_a), veh/h 842 0 816 900 0 0 1537 0 3158 648 1603 1539

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00 1.00 1.00 1.00

Uniform Delay (d), s/veh 16.4 0.0 15.9 16.1 0.0 0.0 4.4 0.0 3.9 8.2 9.3 9.3

Incr Delay (d2), s/veh 0.3 0.0 0.2 0.2 0.0 0.0 0.5 0.0 0.5 0.0 0.3 0.3

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(-26165%),veh/ln 0.9 0.0 0.2 0.4 0.0 0.0 2.2 0.0 6.2 0.1 2.1 2.1

LnGrp Delay(d),s/veh 16.8 0.0 16.1 16.3 0.0 0.0 4.9 0.0 4.4 8.2 9.6 9.6

LnGrp LOS B B B A A A A A

Approach Vol, veh/h 106 43 1355 523

Approach Delay, s/veh 16.6 16.3 4.6 9.6

Approach LOS B B A A

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 32.0 9.3 12.4 19.6 9.3

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s 61.0 19.0 22.0 34.0 19.0

Max Q Clear Time (g_c+I1), s 12.8 3.7 5.9 6.2 3.7

Green Ext Time (p_c), s 9.2 0.4 1.5 8.4 0.4

Intersection Summary

HCM 2010 Ctrl Delay 6.7

HCM 2010 LOS A



HCM Unsignalized Intersection Capacity Analysis

4: ELSP & Future NE 63rd St/Drwy 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 2 (no lefts out from 63rd) Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 0 5 10 0 70 2 1270 5 20 370 16

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 0 0 5 11 0 74 2 1337 5 21 389 17

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 498

pX, platoon unblocked 0.86 0.86 0.86 0.86 0.86 0.86

vC, conflicting volume 1855 1786 398 1781 1792 1339 406 1342

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 1915 1835 212 1828 1841 1339 222 1342

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 99 78 100 61 100 96

cM capacity (veh/h) 26 62 709 49 62 187 1153 513

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 5 11 74 2 1342 21 406

Volume Left 0 11 0 2 0 21 0

Volume Right 5 0 74 0 5 0 17

cSH 709 49 187 1153 1700 513 1700

Volume to Capacity 0.01 0.22 0.39 0.00 0.79 0.04 0.24

Queue Length 95th (ft) 1 18 44 0 0 3 0

Control Delay (s) 10.1 98.6 36.3 8.1 0.0 12.3 0.0

Lane LOS B F E A B

Approach Delay (s) 10.1 44.1 0.0 0.6

Approach LOS B E

Intersection Summary

Average Delay 2.2

Intersection Capacity Utilization 69.8% ICU Level of Service C

Analysis Period (min) 15



HCM 2010 TWSC

4: ELSP & Future NE 63rd St/Drwy 12/3/2015

Marymoor Apartments  8/18/2015 2017 Option 2 (no lefts out from 63rd) Synchro 8 Report

Intersection

Int Delay, s/veh 2

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 0 0 5 10 0 70 2 1270 5 20 370 16

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - 0 0 - - 200 - - 130 - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95

Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2

Mvmt Flow 0 0 5 11 0 74 2 1337 5 21 389 17

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 1821 1786 398 1784 1792 1339 406 0 0 1342 0 0

          Stage 1 440 440 - 1344 1344 - - - - - - -

          Stage 2 1381 1346 - 440 448 - - - - - - -

Critical Hdwy 7.12 6.52 6.22 7.12 6.52 6.22 4.12 - - 4.12 - -

Critical Hdwy Stg 1 6.12 5.52 - 6.12 5.52 - - - - - - -

Critical Hdwy Stg 2 6.12 5.52 - 6.12 5.52 - - - - - - -

Follow-up Hdwy 3.518 4.018 3.318 3.518 4.018 3.318 2.218 - - 2.218 - -

Pot Cap-1 Maneuver 60 81 652 63 81 187 1153 - - 514 - -

          Stage 1 596 578 - 187 220 - - - - - - -

          Stage 2 178 220 - 596 573 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 35 78 652 60 78 187 1153 - - 514 - -

Mov Cap-2 Maneuver 35 78 - 60 78 - - - - - - -

          Stage 1 595 554 - 187 220 - - - - - - -

          Stage 2 108 220 - 567 550 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 10.6 41.4 0 0.6

HCM LOS B E

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR

Capacity (veh/h) 1153 - - 652 60 187 514 - -

HCM Lane V/C Ratio 0.002 - - 0.008 0.175 0.394 0.041 - -

HCM Control Delay (s) 8.1 - - 10.6 77.4 36.2 12.3 - -

HCM Lane LOS A - - B F E B - -

HCM 95th %tile Q(veh) 0 - - 0 0.6 1.7 0.1 - -



Queues

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM baseline Synchro 8 Report

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR

Lane Group Flow (vph) 137 1926 979 158 1263 473 295 228 267 137

v/c Ratio 0.39 0.96 2.27 0.46 0.45 1.17 1.40 1.13 1.26 0.43

Control Delay 66.1 55.6 601.9 68.7 31.5 162.9 257.5 169.9 208.9 13.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 66.1 55.6 601.9 68.7 31.5 162.9 257.5 169.9 208.9 13.4

Queue Length 50th (ft) 134 ~1340 ~1664 158 393 ~368 ~509 ~326 ~413 0

Queue Length 95th (ft) 203 #1469 #2132 232 438 #499 #736 #524 #622 66

Internal Link Dist (ft) 637 1136 680 323

Turn Bay Length (ft) 320 125 390 200 200

Base Capacity (vph) 415 2007 432 411 2797 404 210 202 212 317

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.33 0.96 2.27 0.38 0.45 1.17 1.40 1.13 1.26 0.43

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM baseline Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 130 1830 930 150 1050 150 500 190 40 240 230 130

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Total Lost time (s) 4.0 6.5 6.5 4.0 6.3 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 0.91 0.91 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.98 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.99 0.95 1.00 1.00

Satd. Flow (prot) 2022 4045 1809 2002 5629 3644 1860 1921 2013 1809

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.99 0.95 1.00 1.00

Satd. Flow (perm) 2022 4045 1809 2002 5629 3644 1860 1921 2013 1809

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 137 1926 979 158 1105 158 526 200 42 253 242 137

RTOR Reduction (vph) 0 0 0 0 9 0 0 4 0 0 0 123

Lane Group Flow (vph) 137 1926 979 158 1254 0 473 291 0 228 267 14

Confl. Peds. (#/hr) 1 1

Heavy Vehicles (%) 1% 1% 1% 2% 2% 2% 2% 2% 2% 1% 1% 1%

Turn Type Prot NA custom Prot NA Split NA Split NA Perm

Protected Phases 5 8 2 9 2 4 1 8 6 4 4 3 3

Permitted Phases 3

Actuated Green, G (s) 32.5 86.3 40.5 32.2 86.2 19.0 19.0 18.0 18.0 18.0

Effective Green, g (s) 33.5 85.3 42.5 33.2 87.2 20.0 20.0 19.0 19.0 19.0

Actuated g/C Ratio 0.19 0.47 0.24 0.18 0.48 0.11 0.11 0.11 0.11 0.11

Clearance Time (s) 7.3 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 4.5 5.5 5.5 3.5 3.5 3.5

Lane Grp Cap (vph) 376 1916 427 369 2726 404 206 202 212 190

v/s Ratio Prot 0.07 c0.48 c0.54 c0.08 0.22 0.13 0.16 0.12 c0.13

v/s Ratio Perm 0.01

v/c Ratio 0.36 1.01 2.29 0.43 0.46 1.17 1.41 1.13 1.26 0.08

Uniform Delay, d1 64.0 47.4 68.8 65.0 30.8 80.0 80.0 80.5 80.5 72.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.98 0.98 1.00 1.00 1.00

Incremental Delay, d2 0.6 21.8 589.1 0.8 0.6 98.8 211.0 102.2 149.0 0.2

Delay (s) 64.6 69.2 657.9 65.8 31.3 177.3 289.5 182.7 229.5 72.8

Level of Service E E F E C F F F F E

Approach Delay (s) 258.4 35.2 220.4 178.7

Approach LOS F D F F

Intersection Summary

HCM 2000 Control Delay 190.7 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.29

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 26.5

Intersection Capacity Utilization 92.2% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM 2010 Signalized Intersection Summary

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM baseline Synchro 8 Report

HCM 2010 analysis does not support non-NEMA phasing.



Queues

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM baseline Synchro 8 Report

Lane Group EBT EBR WBT NBL NBT SBL SBT

Lane Group Flow (vph) 263 421 53 158 568 42 1326

v/c Ratio 0.69 0.71 0.14 0.49 0.40 0.08 0.62

Control Delay 40.9 20.5 18.0 12.8 8.0 12.3 22.5

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 40.9 20.5 18.0 12.8 8.0 12.3 22.5

Queue Length 50th (ft) 136 96 14 28 126 14 487

Queue Length 95th (ft) 205 187 41 74 219 m12 m212

Internal Link Dist (ft) 890 40 458 680

Turn Bay Length (ft) 250 100

Base Capacity (vph) 480 686 482 348 1428 510 2123

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.55 0.61 0.11 0.45 0.40 0.08 0.62

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.



HCM Signalized Intersection Capacity Analysis

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM baseline Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 180 70 400 20 10 20 150 520 20 40 1080 180

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Grade (%) 0% 2% 0% 0%

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.95 1.00 0.99 1.00 0.98

Flt Protected 0.97 1.00 0.98 0.95 1.00 0.95 1.00

Satd. Flow (prot) 2042 1809 1959 2002 2094 2000 3919

Flt Permitted 0.79 1.00 0.81 0.10 1.00 0.45 1.00

Satd. Flow (perm) 1664 1809 1617 218 2094 949 3919

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 189 74 421 21 11 21 158 547 21 42 1137 189

RTOR Reduction (vph) 0 0 177 0 16 0 0 1 0 0 13 0

Lane Group Flow (vph) 0 263 244 0 37 0 158 567 0 42 1313 0

Confl. Peds. (#/hr) 6 6 1 1

Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 2% 2% 2% 2% 2% 2%

Turn Type Perm NA Perm Perm NA pm+pt NA Perm NA

Protected Phases 4 8 5 2 6

Permitted Phases 4 4 8 2 6

Actuated Green, G (s) 19.6 19.6 19.6 60.4 60.4 47.5 47.5

Effective Green, g (s) 20.6 20.6 20.6 61.4 61.4 48.5 48.5

Actuated g/C Ratio 0.23 0.23 0.23 0.68 0.68 0.54 0.54

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 380 414 370 325 1428 511 2111

v/s Ratio Prot c0.05 0.27 c0.34

v/s Ratio Perm c0.16 0.13 0.02 0.28 0.04

v/c Ratio 0.69 0.59 0.10 0.49 0.40 0.08 0.62

Uniform Delay, d1 31.8 30.9 27.4 11.0 6.2 10.0 14.4

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.02 1.48

Incremental Delay, d2 5.4 2.1 0.1 1.1 0.8 0.0 0.1

Delay (s) 37.2 33.1 27.5 12.1 7.1 10.2 21.5

Level of Service D C C B A B C

Approach Delay (s) 34.6 27.5 8.2 21.1

Approach LOS C C A C

Intersection Summary

HCM 2000 Control Delay 21.2 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 68.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM 2010 Signalized Intersection Summary

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM baseline Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 180 70 400 20 10 20 150 520 20 40 1080 180

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 2150 2129 2129 2128 2128 2128 2108 2108 2150 2108 2108 2150

Adj Flow Rate, veh/h 189 74 421 21 11 21 158 547 21 42 1137 189

Adj No. of Lanes 0 1 1 0 1 0 1 1 0 1 2 0

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Percent Heavy Veh, % 1 1 1 0 0 0 2 2 2 2 2 2

Cap, veh/h 297 89 507 80 53 51 330 1266 49 491 1774 294

Arrive On Green 0.28 0.28 0.28 0.28 0.28 0.28 0.07 0.63 0.63 0.52 0.52 0.52

Sat Flow, veh/h 805 315 1790 85 187 179 2007 2017 77 840 3439 570

Grp Volume(v), veh/h 263 0 421 53 0 0 158 0 568 42 660 666

Grp Sat Flow(s),veh/h/ln 1120 0 1790 451 0 0 2007 0 2094 840 2002 2007

Q Serve(g_s), s 0.0 0.0 19.8 0.8 0.0 0.0 3.0 0.0 12.5 2.4 21.4 21.6

Cycle Q Clear(g_c), s 21.4 0.0 19.8 22.1 0.0 0.0 3.0 0.0 12.5 4.8 21.4 21.6

Prop In Lane 0.72 1.00 0.40 0.40 1.00 0.04 1.00 0.28

Lane Grp Cap(c), veh/h 386 0 507 184 0 0 330 0 1315 491 1033 1035

V/C Ratio(X) 0.68 0.00 0.83 0.29 0.00 0.00 0.48 0.00 0.43 0.09 0.64 0.64

Avail Cap(c_a), veh/h 395 0 517 191 0 0 416 0 1315 491 1033 1035

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00 0.09 0.09 0.09

Uniform Delay (d), s/veh 30.8 0.0 30.2 25.7 0.0 0.0 12.6 0.0 8.5 12.3 15.7 15.8

Incr Delay (d2), s/veh 4.6 0.0 10.8 0.9 0.0 0.0 1.1 0.0 1.0 0.0 0.3 0.3

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(-26165%),veh/ln 6.7 0.0 11.3 1.0 0.0 0.0 1.7 0.0 7.5 0.6 11.8 11.9

LnGrp Delay(d),s/veh 35.4 0.0 41.0 26.6 0.0 0.0 13.7 0.0 9.6 12.4 16.0 16.1

LnGrp LOS D D C B A B B B

Approach Vol, veh/h 684 53 726 1368

Approach Delay, s/veh 38.9 26.6 10.5 15.9

Approach LOS D C B B

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 60.5 29.5 10.1 50.4 29.5

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s 55.0 25.0 9.0 41.0 25.0

Max Q Clear Time (g_c+I1), s 14.5 23.4 5.0 23.6 24.1

Green Ext Time (p_c), s 12.4 0.6 0.2 8.9 0.4

Intersection Summary

HCM 2010 Ctrl Delay 20.3

HCM 2010 LOS C



HCM Unsignalized Intersection Capacity Analysis

4: ELSP & Drwy 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM baseline Synchro 8 Report

Movement WBL WBR NBT NBR SBL SBT

Lane Configurations

Volume (veh/h) 5 40 700 10 75 1500

Sign Control Stop Free Free

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 5 42 737 11 79 1579

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft) 538

pX, platoon unblocked 0.47

vC, conflicting volume 2479 742 747

vC1, stage 1 conf vol 742

vC2, stage 2 conf vol 1737

vCu, unblocked vol 3572 742 747

tC, single (s) 6.4 6.2 4.1

tC, 2 stage (s) 5.4

tF (s) 3.5 3.3 2.2

p0 queue free % 89 90 91

cM capacity (veh/h) 48 416 861

Direction, Lane # WB 1 WB 2 NB 1 SB 1 SB 2

Volume Total 5 42 747 79 1579

Volume Left 5 0 0 79 0

Volume Right 0 42 11 0 0

cSH 48 416 1700 861 1700

Volume to Capacity 0.11 0.10 0.44 0.09 0.93

Queue Length 95th (ft) 9 8 0 8 0

Control Delay (s) 89.8 14.6 0.0 9.6 0.0

Lane LOS F B A

Approach Delay (s) 23.0 0.0 0.5

Approach LOS C

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 79.8% ICU Level of Service D

Analysis Period (min) 15



HCM 2010 TWSC

4: ELSP & Drwy 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM baseline Synchro 8 Report

Intersection

Int Delay, s/veh 0.7

 

Movement WBL WBR NBT NBR SBL SBT

Vol, veh/h 5 40 700 10 75 1500

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - None

Storage Length 0 0 - - 130 -

Veh in Median Storage, # 0 - 0 - - 0

Grade, % 0 - 0 - - 0

Peak Hour Factor 95 95 95 95 95 95

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 5 42 737 11 79 1579

 

Major/Minor Minor1 Major1 Major2

Conflicting Flow All 2479 742 0 0 747 0

          Stage 1 742 - - - - -

          Stage 2 1737 - - - - -

Critical Hdwy 6.42 6.22 - - 4.12 -

Critical Hdwy Stg 1 5.42 - - - - -

Critical Hdwy Stg 2 5.42 - - - - -

Follow-up Hdwy 3.518 3.318 - - 2.218 -

Pot Cap-1 Maneuver 33 416 - - 861 -

          Stage 1 471 - - - - -

          Stage 2 156 - - - - -

Platoon blocked, % - - -

Mov Cap-1 Maneuver 30 416 - - 861 -

Mov Cap-2 Maneuver 109 - - - - -

          Stage 1 471 - - - - -

          Stage 2 142 - - - - -

 

Approach WB NB SB

HCM Control Delay, s 17.4 0 0.5

HCM LOS C

 

Minor Lane/Major Mvmt NBT NBRWBLn1WBLn2 SBL SBT

Capacity (veh/h) - - 109 416 861 -

HCM Lane V/C Ratio - - 0.048 0.101 0.092 -

HCM Control Delay (s) - - 39.7 14.6 9.6 -

HCM Lane LOS - - E B A -

HCM 95th %tile Q(veh) - - 0.1 0.3 0.3 -



Queues

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 Synchro 8 Report

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR

Lane Group Flow (vph) 137 1926 1002 164 1263 485 308 228 279 137

v/c Ratio 0.39 0.96 2.32 0.47 0.45 1.20 1.47 1.13 1.32 0.43

Control Delay 66.1 55.7 625.2 69.3 31.5 172.4 281.0 169.9 228.5 13.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 66.1 55.7 625.2 69.3 31.5 172.4 281.0 169.9 228.5 13.4

Queue Length 50th (ft) 134 ~1340 ~1922 164 393 ~383 ~546 ~326 ~444 0

Queue Length 95th (ft) 203 #1469 #2191 240 438 #514 #779 #524 #657 66

Internal Link Dist (ft) 637 1136 680 323

Turn Bay Length (ft) 320 125 390 200 200

Base Capacity (vph) 415 2006 432 411 2797 404 210 202 212 317

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.33 0.96 2.32 0.40 0.45 1.20 1.47 1.13 1.32 0.43

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 130 1830 952 156 1050 150 512 198 44 240 241 130

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Total Lost time (s) 4.0 6.5 6.5 4.0 6.3 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 0.91 0.91 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.98 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.99 0.95 1.00 1.00

Satd. Flow (prot) 2022 4045 1809 2002 5629 3644 1859 1921 2013 1809

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.99 0.95 1.00 1.00

Satd. Flow (perm) 2022 4045 1809 2002 5629 3644 1859 1921 2013 1809

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 137 1926 1002 164 1105 158 539 208 46 253 254 137

RTOR Reduction (vph) 0 0 0 0 9 0 0 4 0 0 0 123

Lane Group Flow (vph) 137 1926 1002 164 1254 0 485 304 0 228 279 14

Confl. Peds. (#/hr) 1 1

Heavy Vehicles (%) 1% 1% 1% 2% 2% 2% 2% 2% 2% 1% 1% 1%

Turn Type Prot NA custom Prot NA Split NA Split NA Perm

Protected Phases 5 8 2 9 2 4 1 8 6 4 4 3 3

Permitted Phases 3

Actuated Green, G (s) 32.5 86.3 40.5 32.2 86.2 19.0 19.0 18.0 18.0 18.0

Effective Green, g (s) 33.5 85.3 42.5 33.2 87.2 20.0 20.0 19.0 19.0 19.0

Actuated g/C Ratio 0.19 0.47 0.24 0.18 0.48 0.11 0.11 0.11 0.11 0.11

Clearance Time (s) 7.3 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 4.5 5.5 5.5 3.5 3.5 3.5

Lane Grp Cap (vph) 376 1916 427 369 2726 404 206 202 212 190

v/s Ratio Prot 0.07 c0.48 c0.55 c0.08 0.22 0.13 0.16 0.12 c0.14

v/s Ratio Perm 0.01

v/c Ratio 0.36 1.01 2.35 0.44 0.46 1.20 1.48 1.13 1.32 0.08

Uniform Delay, d1 64.0 47.4 68.8 65.2 30.8 80.0 80.0 80.5 80.5 72.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.98 0.98 1.00 1.00 1.00

Incremental Delay, d2 0.6 21.8 613.2 0.9 0.6 110.2 237.4 102.2 171.5 0.2

Delay (s) 64.6 69.2 682.0 66.1 31.3 188.5 315.9 182.7 252.0 72.8

Level of Service E E F E C F F F F E

Approach Delay (s) 269.3 35.3 238.0 189.4

Approach LOS F D F F

Intersection Summary

HCM 2000 Control Delay 200.1 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.32

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 26.5

Intersection Capacity Utilization 93.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM 2010 Signalized Intersection Summary

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 Synchro 8 Report

HCM 2010 analysis does not support non-NEMA phasing.



HCM Unsignalized Intersection Capacity Analysis

2: 180th Ave & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 Synchro 8 Report

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 660 11 0 350 12 16

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 695 12 0 368 13 17

Pedestrians 20

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 2

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft) 213

pX, platoon unblocked 0.98

vC, conflicting volume 706 1069 721

vC1, stage 1 conf vol 701

vC2, stage 2 conf vol 368

vCu, unblocked vol 706 1059 721

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 100 97 96

cM capacity (veh/h) 901 445 424

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 706 368 29

Volume Left 0 0 13

Volume Right 12 0 17

cSH 1700 1700 433

Volume to Capacity 0.42 0.22 0.07

Queue Length 95th (ft) 0 0 5

Control Delay (s) 0.0 0.0 13.9

Lane LOS B

Approach Delay (s) 0.0 0.0 13.9

Approach LOS B

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 46.2% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC
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Intersection

Int Delay, s/veh 0.4

 

Movement EBT EBR WBL WBT NBL NBR

Vol, veh/h 660 11 0 350 12 16

Conflicting Peds, #/hr 0 0 0 0 0 20

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 95 95 95 95 95 95

Heavy Vehicles, % 2 0 0 2 0 0

Mvmt Flow 695 12 0 368 13 17

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 726 0 1089 721

          Stage 1 - - - - 721 -

          Stage 2 - - - - 368 -

Critical Hdwy - - 4.1 - 6.4 6.2

Critical Hdwy Stg 1 - - - - 5.4 -

Critical Hdwy Stg 2 - - - - 5.4 -

Follow-up Hdwy - - 2.2 - 3.5 3.3

Pot Cap-1 Maneuver - - 886 - 241 431

          Stage 1 - - - - 485 -

          Stage 2 - - - - 704 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 886 - 237 424

Mov Cap-2 Maneuver - - - - 361 -

          Stage 1 - - - - 477 -

          Stage 2 - - - - 704 -

 

Approach EB WB NB

HCM Control Delay, s 0 0 14.9

HCM LOS B

 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 394 - - 886 -

HCM Lane V/C Ratio 0.075 - - - -

HCM Control Delay (s) 14.9 - - 0 -

HCM Lane LOS B - - A -

HCM 95th %tile Q(veh) 0.2 - - 0 -



Queues

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 Synchro 8 Report

Lane Group EBT EBR WBT NBL NBT SBL SBT

Lane Group Flow (vph) 280 421 53 158 577 42 1367

v/c Ratio 0.72 0.70 0.14 0.51 0.41 0.08 0.65

Control Delay 41.6 20.2 17.7 15.3 8.3 12.5 24.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 41.6 20.2 17.7 15.3 8.3 12.5 24.8

Queue Length 50th (ft) 144 96 14 29 134 15 521

Queue Length 95th (ft) 219 190 41 84 223 m12 m214

Internal Link Dist (ft) 133 40 278 680

Turn Bay Length (ft) 250 100

Base Capacity (vph) 477 683 473 331 1413 498 2089

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.59 0.62 0.11 0.48 0.41 0.08 0.65

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 196 70 400 20 10 20 150 528 20 40 1119 180

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Grade (%) 0% 2% 0% 0%

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.95 1.00 0.99 1.00 0.98

Flt Protected 0.96 1.00 0.98 0.95 1.00 0.95 1.00

Satd. Flow (prot) 2040 1809 1959 2002 2095 2000 3922

Flt Permitted 0.78 1.00 0.79 0.09 1.00 0.45 1.00

Satd. Flow (perm) 1653 1809 1587 190 2095 941 3922

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 206 74 421 21 11 21 158 556 21 42 1178 189

RTOR Reduction (vph) 0 0 173 0 16 0 0 1 0 0 13 0

Lane Group Flow (vph) 0 280 248 0 37 0 158 576 0 42 1354 0

Confl. Peds. (#/hr) 6 6 1 1

Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 2% 2% 2% 2% 2% 2%

Turn Type Perm NA Perm Perm NA pm+pt NA Perm NA

Protected Phases 4 8 5 2 6

Permitted Phases 4 4 8 2 6

Actuated Green, G (s) 20.3 20.3 20.3 59.7 59.7 46.7 46.7

Effective Green, g (s) 21.3 21.3 21.3 60.7 60.7 47.7 47.7

Actuated g/C Ratio 0.24 0.24 0.24 0.67 0.67 0.53 0.53

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 391 428 375 309 1412 498 2078

v/s Ratio Prot c0.05 0.27 c0.35

v/s Ratio Perm c0.17 0.14 0.02 0.29 0.04

v/c Ratio 0.72 0.58 0.10 0.51 0.41 0.08 0.65

Uniform Delay, d1 31.6 30.4 26.8 12.3 6.6 10.4 15.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.01 1.55

Incremental Delay, d2 6.1 2.0 0.1 1.4 0.9 0.0 0.1

Delay (s) 37.7 32.4 27.0 13.7 7.5 10.5 23.7

Level of Service D C C B A B C

Approach Delay (s) 34.5 27.0 8.8 23.4

Approach LOS C C A C

Intersection Summary

HCM 2000 Control Delay 22.4 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 69.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM 2010 Signalized Intersection Summary

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 196 70 400 20 10 20 150 528 20 40 1119 180

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 2150 2129 2129 2128 2128 2128 2108 2108 2150 2108 2108 2150

Adj Flow Rate, veh/h 206 74 421 21 11 21 158 556 21 42 1178 189

Adj No. of Lanes 0 1 1 0 1 0 1 1 0 1 2 0

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Percent Heavy Veh, % 1 1 1 0 0 0 2 2 2 2 2 2

Cap, veh/h 294 81 519 69 47 39 318 1256 47 478 1763 282

Arrive On Green 0.29 0.29 0.29 0.29 0.29 0.29 0.07 0.62 0.62 0.51 0.51 0.51

Sat Flow, veh/h 777 279 1798 44 163 136 2007 2018 76 833 3460 553

Grp Volume(v), veh/h 280 0 421 53 0 0 158 0 577 42 680 687

Grp Sat Flow(s),veh/h/ln 1057 0 1798 343 0 0 2007 0 2094 833 2002 2010

Q Serve(g_s), s 0.0 0.0 19.6 0.9 0.0 0.0 3.1 0.0 12.9 2.5 22.7 22.9

Cycle Q Clear(g_c), s 23.8 0.0 19.6 24.7 0.0 0.0 3.1 0.0 12.9 5.3 22.7 22.9

Prop In Lane 0.74 1.00 0.40 0.40 1.00 0.04 1.00 0.27

Lane Grp Cap(c), veh/h 375 0 519 155 0 0 318 0 1303 478 1020 1024

V/C Ratio(X) 0.75 0.00 0.81 0.34 0.00 0.00 0.50 0.00 0.44 0.09 0.67 0.67

Avail Cap(c_a), veh/h 375 0 519 155 0 0 404 0 1303 478 1020 1024

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00 0.09 0.09 0.09

Uniform Delay (d), s/veh 31.2 0.0 29.7 25.9 0.0 0.0 13.6 0.0 8.9 12.9 16.4 16.5

Incr Delay (d2), s/veh 8.0 0.0 9.4 1.3 0.0 0.0 1.2 0.0 1.1 0.0 0.3 0.3

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(-26165%),veh/ln 7.6 0.0 11.1 1.0 0.0 0.0 1.9 0.0 7.8 0.6 12.5 12.7

LnGrp Delay(d),s/veh 39.2 0.0 39.1 27.2 0.0 0.0 14.8 0.0 10.0 12.9 16.7 16.8

LnGrp LOS D D C B A B B B

Approach Vol, veh/h 701 53 735 1409

Approach Delay, s/veh 39.2 27.2 11.0 16.6

Approach LOS D C B B

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 60.0 30.0 10.1 49.9 30.0

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s 55.0 25.0 9.0 41.0 25.0

Max Q Clear Time (g_c+I1), s 14.9 25.8 5.1 24.9 26.7

Green Ext Time (p_c), s 13.0 0.0 0.2 8.8 0.0

Intersection Summary

HCM 2010 Ctrl Delay 20.8

HCM 2010 LOS C



HCM Unsignalized Intersection Capacity Analysis

4: ELSP & Future NE 63rd St/Drwy 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 8 0 4 5 0 40 6 700 10 75 1500 39

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 8 0 4 5 0 42 6 737 11 79 1579 41

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 488

pX, platoon unblocked 0.48 0.48 0.48 0.48 0.48 0.48

vC, conflicting volume 2549 2517 1599 2496 2533 742 1620 747

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 3690 3624 1708 3579 3656 742 1751 747

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 0 100 92 0 100 90 96 91

cM capacity (veh/h) 1 2 55 1 2 419 174 870

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 13 5 42 6 747 79 1620

Volume Left 8 5 0 6 0 79 0

Volume Right 4 0 42 0 11 0 41

cSH 2 1 419 174 1700 870 1700

Volume to Capacity 8.31 4.14 0.10 0.04 0.44 0.09 0.95

Queue Length 95th (ft) Err Err 8 3 0 7 0

Control Delay (s) Err Err 14.6 26.5 0.0 9.5 0.0

Lane LOS F F B D A

Approach Delay (s) Err 1123.9 0.2 0.4

Approach LOS F F

Intersection Summary

Average Delay 71.8

Intersection Capacity Utilization 85.3% ICU Level of Service E

Analysis Period (min) 15



HCM 2010 TWSC

4: ELSP & Future NE 63rd St/Drwy 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 Synchro 8 Report

Intersection

Int Delay, s/veh 2.6

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 8 0 4 5 0 40 6 700 10 75 1500 39

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - 0 - - 200 - - 0 - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95

Heavy Vehicles, % 0 0 0 0 0 0 0 2 0 0 2 0

Mvmt Flow 8 0 4 5 0 42 6 737 11 79 1579 41

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 2533 2517 1599 2514 2533 742 1620 0 0 747 0 0

          Stage 1 1757 1757 - 755 755 - - - - - - -

          Stage 2 776 760 - 1759 1778 - - - - - - -

Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -

Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -

Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -

Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -

Pot Cap-1 Maneuver 19 28 132 19 28 419 407 - - 870 - -

          Stage 1 109 140 - 404 420 - - - - - - -

          Stage 2 393 417 - 109 136 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 16 25 132 17 25 419 407 - - 870 - -

Mov Cap-2 Maneuver 16 25 - 17 25 - - - - - - -

          Stage 1 107 127 - 398 414 - - - - - - -

          Stage 2 348 411 - 96 124 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 281.4 45.4 0.1 0.4

HCM LOS F E

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR

Capacity (veh/h) 407 - - 23 17 419 870 - -

HCM Lane V/C Ratio 0.016 - - 0.549 0.31 0.1 0.091 - -

HCM Control Delay (s) 14 - - 281.4 293 14.5 9.6 - -

HCM Lane LOS B - - F F B A - -

HCM 95th %tile Q(veh) 0 - - 1.6 0.9 0.3 0.3 - -



Queues

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 + Merge s/o 65th Synchro 8 Report

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR

Lane Group Flow (vph) 137 1926 1002 164 1263 485 308 228 279 137

v/c Ratio 0.39 0.96 2.32 0.47 0.45 1.20 1.47 1.13 1.32 0.43

Control Delay 66.1 55.7 625.2 69.3 31.5 172.4 281.0 169.9 228.5 13.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 66.1 55.7 625.2 69.3 31.5 172.4 281.0 169.9 228.5 13.4

Queue Length 50th (ft) 134 ~1340 ~1922 164 393 ~383 ~546 ~326 ~444 0

Queue Length 95th (ft) 203 #1469 #2191 240 438 #514 #779 #524 #657 66

Internal Link Dist (ft) 637 1136 680 323

Turn Bay Length (ft) 320 125 390 200 200

Base Capacity (vph) 415 2006 432 411 2797 404 210 202 212 317

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.33 0.96 2.32 0.40 0.45 1.20 1.47 1.13 1.32 0.43

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 + Merge s/o 65th Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 130 1830 952 156 1050 150 512 198 44 240 241 130

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Total Lost time (s) 4.0 6.5 6.5 4.0 6.3 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 0.91 0.91 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.98 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.99 0.95 1.00 1.00

Satd. Flow (prot) 2022 4045 1809 2002 5629 3644 1859 1921 2013 1809

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.99 0.95 1.00 1.00

Satd. Flow (perm) 2022 4045 1809 2002 5629 3644 1859 1921 2013 1809

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 137 1926 1002 164 1105 158 539 208 46 253 254 137

RTOR Reduction (vph) 0 0 0 0 9 0 0 4 0 0 0 123

Lane Group Flow (vph) 137 1926 1002 164 1254 0 485 304 0 228 279 14

Confl. Peds. (#/hr) 1 1

Heavy Vehicles (%) 1% 1% 1% 2% 2% 2% 2% 2% 2% 1% 1% 1%

Turn Type Prot NA custom Prot NA Split NA Split NA Perm

Protected Phases 5 8 2 9 2 4 1 8 6 4 4 3 3

Permitted Phases 3

Actuated Green, G (s) 32.5 86.3 40.5 32.2 86.2 19.0 19.0 18.0 18.0 18.0

Effective Green, g (s) 33.5 85.3 42.5 33.2 87.2 20.0 20.0 19.0 19.0 19.0

Actuated g/C Ratio 0.19 0.47 0.24 0.18 0.48 0.11 0.11 0.11 0.11 0.11

Clearance Time (s) 7.3 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 4.5 5.5 5.5 3.5 3.5 3.5

Lane Grp Cap (vph) 376 1916 427 369 2726 404 206 202 212 190

v/s Ratio Prot 0.07 c0.48 c0.55 c0.08 0.22 0.13 0.16 0.12 c0.14

v/s Ratio Perm 0.01

v/c Ratio 0.36 1.01 2.35 0.44 0.46 1.20 1.48 1.13 1.32 0.08

Uniform Delay, d1 64.0 47.4 68.8 65.2 30.8 80.0 80.0 80.5 80.5 72.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.98 0.98 1.00 1.00 1.00

Incremental Delay, d2 0.6 21.8 613.2 0.9 0.6 110.2 237.4 102.2 171.5 0.2

Delay (s) 64.6 69.2 682.0 66.1 31.3 188.5 315.9 182.7 252.0 72.8

Level of Service E E F E C F F F F E

Approach Delay (s) 269.3 35.3 238.0 189.4

Approach LOS F D F F

Intersection Summary

HCM 2000 Control Delay 200.1 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.32

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 26.5

Intersection Capacity Utilization 93.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM 2010 Signalized Intersection Summary

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 + Merge s/o 65th Synchro 8 Report

HCM 2010 analysis does not support non-NEMA phasing.



HCM Unsignalized Intersection Capacity Analysis

2: 180th Ave & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 + Merge s/o 65th Synchro 8 Report

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 660 11 0 350 12 16

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 695 12 0 368 13 17

Pedestrians 20

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 2

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft) 213

pX, platoon unblocked 0.98

vC, conflicting volume 706 1069 721

vC1, stage 1 conf vol 701

vC2, stage 2 conf vol 368

vCu, unblocked vol 706 1059 721

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 100 97 96

cM capacity (veh/h) 901 445 424

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 706 368 29

Volume Left 0 0 13

Volume Right 12 0 17

cSH 1700 1700 433

Volume to Capacity 0.42 0.22 0.07

Queue Length 95th (ft) 0 0 5

Control Delay (s) 0.0 0.0 13.9

Lane LOS B

Approach Delay (s) 0.0 0.0 13.9

Approach LOS B

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 46.2% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC

2: 180th Ave & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 + Merge s/o 65th Synchro 8 Report

Intersection

Int Delay, s/veh 0.4

 

Movement EBT EBR WBL WBT NBL NBR

Vol, veh/h 660 11 0 350 12 16

Conflicting Peds, #/hr 0 0 0 0 0 20

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 95 95 95 95 95 95

Heavy Vehicles, % 2 0 0 2 0 0

Mvmt Flow 695 12 0 368 13 17

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 726 0 1089 721

          Stage 1 - - - - 721 -

          Stage 2 - - - - 368 -

Critical Hdwy - - 4.1 - 6.4 6.2

Critical Hdwy Stg 1 - - - - 5.4 -

Critical Hdwy Stg 2 - - - - 5.4 -

Follow-up Hdwy - - 2.2 - 3.5 3.3

Pot Cap-1 Maneuver - - 886 - 241 431

          Stage 1 - - - - 485 -

          Stage 2 - - - - 704 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 886 - 237 424

Mov Cap-2 Maneuver - - - - 361 -

          Stage 1 - - - - 477 -

          Stage 2 - - - - 704 -

 

Approach EB WB NB

HCM Control Delay, s 0 0 14.9

HCM LOS B

 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 394 - - 886 -

HCM Lane V/C Ratio 0.075 - - - -

HCM Control Delay (s) 14.9 - - 0 -

HCM Lane LOS B - - A -

HCM 95th %tile Q(veh) 0.2 - - 0 -



Queues

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 + Merge s/o 65th Synchro 8 Report

Lane Group EBT EBR WBT NBL NBT SBL SBT

Lane Group Flow (vph) 280 421 53 158 577 42 1367

v/c Ratio 0.72 0.70 0.14 0.51 0.41 0.08 0.65

Control Delay 41.6 20.2 17.7 15.3 8.3 12.5 24.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 41.6 20.2 17.7 15.3 8.3 12.5 24.8

Queue Length 50th (ft) 144 96 14 29 134 15 521

Queue Length 95th (ft) 219 190 41 84 223 m12 m214

Internal Link Dist (ft) 133 40 95 680

Turn Bay Length (ft) 250 100

Base Capacity (vph) 477 683 473 331 1413 498 2089

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.59 0.62 0.11 0.48 0.41 0.08 0.65

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.



HCM Signalized Intersection Capacity Analysis

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 + Merge s/o 65th Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 196 70 400 20 10 20 150 528 20 40 1119 180

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Grade (%) 0% 2% 0% 0%

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.95 1.00 0.99 1.00 0.98

Flt Protected 0.96 1.00 0.98 0.95 1.00 0.95 1.00

Satd. Flow (prot) 2040 1809 1959 2002 2095 2000 3922

Flt Permitted 0.78 1.00 0.79 0.09 1.00 0.45 1.00

Satd. Flow (perm) 1653 1809 1587 190 2095 941 3922

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 206 74 421 21 11 21 158 556 21 42 1178 189

RTOR Reduction (vph) 0 0 173 0 16 0 0 1 0 0 13 0

Lane Group Flow (vph) 0 280 248 0 37 0 158 576 0 42 1354 0

Confl. Peds. (#/hr) 6 6 1 1

Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 2% 2% 2% 2% 2% 2%

Turn Type Perm NA Perm Perm NA pm+pt NA Perm NA

Protected Phases 4 8 5 2 6

Permitted Phases 4 4 8 2 6

Actuated Green, G (s) 20.3 20.3 20.3 59.7 59.7 46.7 46.7

Effective Green, g (s) 21.3 21.3 21.3 60.7 60.7 47.7 47.7

Actuated g/C Ratio 0.24 0.24 0.24 0.67 0.67 0.53 0.53

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 391 428 375 309 1412 498 2078

v/s Ratio Prot c0.05 0.27 c0.35

v/s Ratio Perm c0.17 0.14 0.02 0.29 0.04

v/c Ratio 0.72 0.58 0.10 0.51 0.41 0.08 0.65

Uniform Delay, d1 31.6 30.4 26.8 12.3 6.6 10.4 15.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.01 1.55

Incremental Delay, d2 6.1 2.0 0.1 1.4 0.9 0.0 0.1

Delay (s) 37.7 32.4 27.0 13.7 7.5 10.5 23.7

Level of Service D C C B A B C

Approach Delay (s) 34.5 27.0 8.8 23.4

Approach LOS C C A C

Intersection Summary

HCM 2000 Control Delay 22.4 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 69.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM 2010 Signalized Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 196 70 400 20 10 20 150 528 20 40 1119 180

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 2150 2129 2129 2128 2128 2128 2108 2108 2150 2108 2108 2150

Adj Flow Rate, veh/h 206 74 421 21 11 21 158 556 21 42 1178 189

Adj No. of Lanes 0 1 1 0 1 0 1 1 0 1 2 0

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Percent Heavy Veh, % 1 1 1 0 0 0 2 2 2 2 2 2

Cap, veh/h 294 81 519 69 47 39 318 1256 47 478 1763 282

Arrive On Green 0.29 0.29 0.29 0.29 0.29 0.29 0.07 0.62 0.62 0.51 0.51 0.51

Sat Flow, veh/h 777 279 1798 44 163 136 2007 2018 76 833 3460 553

Grp Volume(v), veh/h 280 0 421 53 0 0 158 0 577 42 680 687

Grp Sat Flow(s),veh/h/ln 1057 0 1798 343 0 0 2007 0 2094 833 2002 2010

Q Serve(g_s), s 0.0 0.0 19.6 0.9 0.0 0.0 3.1 0.0 12.9 2.5 22.7 22.9

Cycle Q Clear(g_c), s 23.8 0.0 19.6 24.7 0.0 0.0 3.1 0.0 12.9 5.3 22.7 22.9

Prop In Lane 0.74 1.00 0.40 0.40 1.00 0.04 1.00 0.27

Lane Grp Cap(c), veh/h 375 0 519 155 0 0 318 0 1303 478 1020 1024

V/C Ratio(X) 0.75 0.00 0.81 0.34 0.00 0.00 0.50 0.00 0.44 0.09 0.67 0.67

Avail Cap(c_a), veh/h 375 0 519 155 0 0 404 0 1303 478 1020 1024

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00 0.09 0.09 0.09

Uniform Delay (d), s/veh 31.2 0.0 29.7 25.9 0.0 0.0 13.6 0.0 8.9 12.9 16.4 16.5

Incr Delay (d2), s/veh 8.0 0.0 9.4 1.3 0.0 0.0 1.2 0.0 1.1 0.0 0.3 0.3

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(-26165%),veh/ln 7.6 0.0 11.1 1.0 0.0 0.0 1.9 0.0 7.8 0.6 12.5 12.7

LnGrp Delay(d),s/veh 39.2 0.0 39.1 27.2 0.0 0.0 14.8 0.0 10.0 12.9 16.7 16.8

LnGrp LOS D D C B A B B B

Approach Vol, veh/h 701 53 735 1409

Approach Delay, s/veh 39.2 27.2 11.0 16.6

Approach LOS D C B B

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 60.0 30.0 10.1 49.9 30.0

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s 55.0 25.0 9.0 41.0 25.0

Max Q Clear Time (g_c+I1), s 14.9 25.8 5.1 24.9 26.7

Green Ext Time (p_c), s 13.0 0.0 0.2 8.8 0.0

Intersection Summary

HCM 2010 Ctrl Delay 20.8

HCM 2010 LOS C



HCM Unsignalized Intersection Capacity Analysis

4: ELSP & Future NE 63rd St/Drwy 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 + Merge s/o 65th Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 8 0 4 5 0 40 6 700 10 75 1500 39

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 8 0 4 5 0 42 6 737 11 79 1579 41

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 538

pX, platoon unblocked 0.48 0.48 0.48 0.48 0.48 0.48

vC, conflicting volume 2549 2517 1599 2496 2533 742 1620 747

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 3686 3620 1707 3575 3652 742 1750 747

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 0 100 92 0 100 90 96 91

cM capacity (veh/h) 1 2 55 1 2 419 174 870

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 13 5 42 6 747 79 1620

Volume Left 8 5 0 6 0 79 0

Volume Right 4 0 42 0 11 0 41

cSH 2 1 419 174 1700 870 1700

Volume to Capacity 8.24 4.11 0.10 0.04 0.44 0.09 0.95

Queue Length 95th (ft) Err Err 8 3 0 7 0

Control Delay (s) Err Err 14.6 26.4 0.0 9.5 0.0

Lane LOS F F B D A

Approach Delay (s) Err 1123.9 0.2 0.4

Approach LOS F F

Intersection Summary

Average Delay 71.8

Intersection Capacity Utilization 85.3% ICU Level of Service E

Analysis Period (min) 15



HCM 2010 TWSC

4: ELSP & Future NE 63rd St/Drwy 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 + Merge s/o 65th Synchro 8 Report

Intersection

Int Delay, s/veh 2.6

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 8 0 4 5 0 40 6 700 10 75 1500 39

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - 0 - - 200 - - 130 - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95

Heavy Vehicles, % 0 0 0 0 0 0 0 2 0 0 2 0

Mvmt Flow 8 0 4 5 0 42 6 737 11 79 1579 41

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 2533 2517 1599 2514 2533 742 1620 0 0 747 0 0

          Stage 1 1757 1757 - 755 755 - - - - - - -

          Stage 2 776 760 - 1759 1778 - - - - - - -

Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -

Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -

Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -

Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -

Pot Cap-1 Maneuver 19 28 132 19 28 419 407 - - 870 - -

          Stage 1 109 140 - 404 420 - - - - - - -

          Stage 2 393 417 - 109 136 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 16 25 132 17 25 419 407 - - 870 - -

Mov Cap-2 Maneuver 16 25 - 17 25 - - - - - - -

          Stage 1 107 127 - 398 414 - - - - - - -

          Stage 2 348 411 - 96 124 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 281.4 45.4 0.1 0.4

HCM LOS F E

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR

Capacity (veh/h) 407 - - 23 17 419 870 - -

HCM Lane V/C Ratio 0.016 - - 0.549 0.31 0.1 0.091 - -

HCM Control Delay (s) 14 - - 281.4 293 14.5 9.6 - -

HCM Lane LOS B - - F F B A - -

HCM 95th %tile Q(veh) 0 - - 1.6 0.9 0.3 0.3 - -



Queues

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 + SB RT at 65th + Merge s/o 65th Synchro 8 Report

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR

Lane Group Flow (vph) 137 1926 1002 164 1263 485 308 228 279 137

v/c Ratio 0.39 0.96 2.32 0.47 0.45 1.20 1.47 1.13 1.32 0.43

Control Delay 66.1 55.7 625.2 69.3 31.5 172.4 281.0 169.9 228.5 13.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 66.1 55.7 625.2 69.3 31.5 172.4 281.0 169.9 228.5 13.4

Queue Length 50th (ft) 134 ~1340 ~1922 164 393 ~383 ~546 ~326 ~444 0

Queue Length 95th (ft) 203 #1469 #2191 240 438 #514 #779 #524 #657 66

Internal Link Dist (ft) 637 1136 680 323

Turn Bay Length (ft) 320 125 390 200 200

Base Capacity (vph) 415 2006 432 411 2797 404 210 202 212 317

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.33 0.96 2.32 0.40 0.45 1.20 1.47 1.13 1.32 0.43

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 + SB RT at 65th + Merge s/o 65th Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 130 1830 952 156 1050 150 512 198 44 240 241 130

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Total Lost time (s) 4.0 6.5 6.5 4.0 6.3 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 0.91 0.91 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.98 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.99 0.95 1.00 1.00

Satd. Flow (prot) 2022 4045 1809 2002 5629 3644 1859 1921 2013 1809

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.99 0.95 1.00 1.00

Satd. Flow (perm) 2022 4045 1809 2002 5629 3644 1859 1921 2013 1809

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 137 1926 1002 164 1105 158 539 208 46 253 254 137

RTOR Reduction (vph) 0 0 0 0 9 0 0 4 0 0 0 123

Lane Group Flow (vph) 137 1926 1002 164 1254 0 485 304 0 228 279 14

Confl. Peds. (#/hr) 1 1

Heavy Vehicles (%) 1% 1% 1% 2% 2% 2% 2% 2% 2% 1% 1% 1%

Turn Type Prot NA custom Prot NA Split NA Split NA Perm

Protected Phases 5 8 2 9 2 4 1 8 6 4 4 3 3

Permitted Phases 3

Actuated Green, G (s) 32.5 86.3 40.5 32.2 86.2 19.0 19.0 18.0 18.0 18.0

Effective Green, g (s) 33.5 85.3 42.5 33.2 87.2 20.0 20.0 19.0 19.0 19.0

Actuated g/C Ratio 0.19 0.47 0.24 0.18 0.48 0.11 0.11 0.11 0.11 0.11

Clearance Time (s) 7.3 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 4.5 5.5 5.5 3.5 3.5 3.5

Lane Grp Cap (vph) 376 1916 427 369 2726 404 206 202 212 190

v/s Ratio Prot 0.07 c0.48 c0.55 c0.08 0.22 0.13 0.16 0.12 c0.14

v/s Ratio Perm 0.01

v/c Ratio 0.36 1.01 2.35 0.44 0.46 1.20 1.48 1.13 1.32 0.08

Uniform Delay, d1 64.0 47.4 68.8 65.2 30.8 80.0 80.0 80.5 80.5 72.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.98 0.98 1.00 1.00 1.00

Incremental Delay, d2 0.6 21.8 613.2 0.9 0.6 110.2 237.4 102.2 171.5 0.2

Delay (s) 64.6 69.2 682.0 66.1 31.3 188.5 315.9 182.7 252.0 72.8

Level of Service E E F E C F F F F E

Approach Delay (s) 269.3 35.3 238.0 189.4

Approach LOS F D F F

Intersection Summary

HCM 2000 Control Delay 200.1 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.32

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 26.5

Intersection Capacity Utilization 93.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM 2010 Signalized Intersection Summary

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 + SB RT at 65th + Merge s/o 65th Synchro 8 Report

HCM 2010 analysis does not support non-NEMA phasing.



HCM Unsignalized Intersection Capacity Analysis

2: 180th Ave & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 + SB RT at 65th + Merge s/o 65th Synchro 8 Report

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 660 11 0 350 12 16

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 695 12 0 368 13 17

Pedestrians 20

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 2

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft) 213

pX, platoon unblocked 0.98

vC, conflicting volume 706 1069 721

vC1, stage 1 conf vol 701

vC2, stage 2 conf vol 368

vCu, unblocked vol 706 1059 721

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 100 97 96

cM capacity (veh/h) 901 445 424

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 706 368 29

Volume Left 0 0 13

Volume Right 12 0 17

cSH 1700 1700 433

Volume to Capacity 0.42 0.22 0.07

Queue Length 95th (ft) 0 0 5

Control Delay (s) 0.0 0.0 13.9

Lane LOS B

Approach Delay (s) 0.0 0.0 13.9

Approach LOS B

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 46.2% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC

2: 180th Ave & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 + SB RT at 65th + Merge s/o 65th Synchro 8 Report

Intersection

Int Delay, s/veh 0.4

 

Movement EBT EBR WBL WBT NBL NBR

Vol, veh/h 660 11 0 350 12 16

Conflicting Peds, #/hr 0 0 0 0 0 20

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 95 95 95 95 95 95

Heavy Vehicles, % 2 0 0 2 0 0

Mvmt Flow 695 12 0 368 13 17

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 726 0 1089 721

          Stage 1 - - - - 721 -

          Stage 2 - - - - 368 -

Critical Hdwy - - 4.1 - 6.4 6.2

Critical Hdwy Stg 1 - - - - 5.4 -

Critical Hdwy Stg 2 - - - - 5.4 -

Follow-up Hdwy - - 2.2 - 3.5 3.3

Pot Cap-1 Maneuver - - 886 - 241 431

          Stage 1 - - - - 485 -

          Stage 2 - - - - 704 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 886 - 237 424

Mov Cap-2 Maneuver - - - - 361 -

          Stage 1 - - - - 477 -

          Stage 2 - - - - 704 -

 

Approach EB WB NB

HCM Control Delay, s 0 0 14.9

HCM LOS B

 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 394 - - 886 -

HCM Lane V/C Ratio 0.075 - - - -

HCM Control Delay (s) 14.9 - - 0 -

HCM Lane LOS B - - A -

HCM 95th %tile Q(veh) 0.2 - - 0 -



Queues

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 + SB RT at 65th + Merge s/o 65th Synchro 8 Report

Lane Group EBT EBR WBT NBL NBT SBL SBT SBR

Lane Group Flow (vph) 280 421 53 158 577 42 1178 189

v/c Ratio 0.72 0.70 0.14 0.54 0.41 0.08 1.06 0.19

Control Delay 41.6 20.2 17.7 18.6 8.3 12.5 68.8 7.3

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 41.6 20.2 17.7 18.6 8.3 12.5 68.8 7.3

Queue Length 50th (ft) 144 96 14 29 134 15 ~1591 58

Queue Length 95th (ft) 219 190 41 94 223 m12 m486 m29

Internal Link Dist (ft) 133 40 95 680

Turn Bay Length (ft) 250 100

Base Capacity (vph) 477 683 473 316 1413 498 1116 1011

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.59 0.62 0.11 0.50 0.41 0.08 1.06 0.19

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.



HCM Signalized Intersection Capacity Analysis

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 + SB RT at 65th + Merge s/o 65th Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 196 70 400 20 10 20 150 528 20 40 1119 180

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Grade (%) 0% 2% 0% 0%

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.95 1.00 0.99 1.00 1.00 0.85

Flt Protected 0.96 1.00 0.98 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 2040 1809 1959 2002 2095 2000 2108 1792

Flt Permitted 0.78 1.00 0.79 0.08 1.00 0.45 1.00 1.00

Satd. Flow (perm) 1653 1809 1587 163 2095 941 2108 1792

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 206 74 421 21 11 21 158 556 21 42 1178 189

RTOR Reduction (vph) 0 0 173 0 16 0 0 1 0 0 0 62

Lane Group Flow (vph) 0 280 248 0 37 0 158 576 0 42 1178 127

Confl. Peds. (#/hr) 6 6 1 1

Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 2% 2% 2% 2% 2% 2%

Turn Type Perm NA Perm Perm NA pm+pt NA Perm NA Perm

Protected Phases 4 8 5 2 6

Permitted Phases 4 4 8 2 6 6

Actuated Green, G (s) 20.3 20.3 20.3 59.7 59.7 46.7 46.7 46.7

Effective Green, g (s) 21.3 21.3 21.3 60.7 60.7 47.7 47.7 47.7

Actuated g/C Ratio 0.24 0.24 0.24 0.67 0.67 0.53 0.53 0.53

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 391 428 375 293 1412 498 1117 949

v/s Ratio Prot c0.05 0.27 c0.56

v/s Ratio Perm c0.17 0.14 0.02 0.31 0.04 0.07

v/c Ratio 0.72 0.58 0.10 0.54 0.41 0.08 1.05 0.13

Uniform Delay, d1 31.6 30.4 26.8 18.8 6.6 10.4 21.1 10.7

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.01 2.10 1.74

Incremental Delay, d2 6.1 2.0 0.1 1.9 0.9 0.0 27.1 0.0

Delay (s) 37.7 32.4 27.0 20.8 7.5 10.5 71.4 18.7

Level of Service D C C C A B E B

Approach Delay (s) 34.5 27.0 10.3 62.5

Approach LOS C C B E

Intersection Summary

HCM 2000 Control Delay 41.9 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.90

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 89.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM 2010 Signalized Intersection Summary

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 + SB RT at 65th + Merge s/o 65th Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 196 70 400 20 10 20 150 528 20 40 1119 180

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 2150 2129 2129 2128 2128 2128 2108 2108 2150 2108 2108 2108

Adj Flow Rate, veh/h 206 74 421 21 11 21 158 556 21 42 1178 189

Adj No. of Lanes 0 1 1 0 1 0 1 1 0 1 1 1

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Percent Heavy Veh, % 1 1 1 0 0 0 2 2 2 2 2 2

Cap, veh/h 294 81 519 69 47 39 221 1256 47 478 1070 909

Arrive On Green 0.29 0.29 0.29 0.29 0.29 0.29 0.07 0.62 0.62 0.68 0.68 0.68

Sat Flow, veh/h 777 279 1798 44 163 136 2007 2018 76 833 2108 1790

Grp Volume(v), veh/h 280 0 421 53 0 0 158 0 577 42 1178 189

Grp Sat Flow(s),veh/h/ln 1057 0 1798 343 0 0 2007 0 2094 833 2108 1790

Q Serve(g_s), s 0.0 0.0 19.6 0.9 0.0 0.0 3.3 0.0 12.9 1.8 45.7 3.6

Cycle Q Clear(g_c), s 23.8 0.0 19.6 24.7 0.0 0.0 3.3 0.0 12.9 4.4 45.7 3.6

Prop In Lane 0.74 1.00 0.40 0.40 1.00 0.04 1.00 1.00

Lane Grp Cap(c), veh/h 375 0 519 155 0 0 221 0 1303 478 1070 909

V/C Ratio(X) 0.75 0.00 0.81 0.34 0.00 0.00 0.72 0.00 0.44 0.09 1.10 0.21

Avail Cap(c_a), veh/h 375 0 519 155 0 0 303 0 1303 478 1070 909

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00 0.09 0.09 0.09

Uniform Delay (d), s/veh 31.2 0.0 29.7 25.9 0.0 0.0 21.4 0.0 8.9 8.4 14.6 7.8

Incr Delay (d2), s/veh 8.0 0.0 9.4 1.3 0.0 0.0 4.9 0.0 1.1 0.0 47.1 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(-26165%),veh/ln 7.6 0.0 11.1 1.0 0.0 0.0 4.1 0.0 7.8 0.4 39.9 1.7

LnGrp Delay(d),s/veh 39.2 0.0 39.1 27.2 0.0 0.0 26.3 0.0 10.0 8.5 61.7 7.8

LnGrp LOS D D C C A A F A

Approach Vol, veh/h 701 53 735 1409

Approach Delay, s/veh 39.2 27.2 13.5 52.9

Approach LOS D C B D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 60.0 30.0 10.3 49.7 30.0

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s 55.0 25.0 9.0 41.0 25.0

Max Q Clear Time (g_c+I1), s 14.9 25.8 5.3 47.7 26.7

Green Ext Time (p_c), s 15.9 0.0 0.2 0.0 0.0

Intersection Summary

HCM 2010 Ctrl Delay 39.1

HCM 2010 LOS D



HCM Unsignalized Intersection Capacity Analysis

4: ELSP & Futrue NE 63rd St/Drwy 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 + SB RT at 65th + Merge s/o 65th Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 8 0 4 5 0 40 6 700 10 75 1500 39

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 8 0 4 5 0 42 6 737 11 79 1579 41

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 538

pX, platoon unblocked 0.47 0.47 0.47 0.47 0.47 0.47

vC, conflicting volume 2549 2517 1599 2496 2533 742 1620 747

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 3751 3683 1713 3637 3716 742 1757 747

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 0 100 92 0 100 90 96 91

cM capacity (veh/h) 1 2 53 1 2 419 168 870

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 13 5 42 6 747 79 1620

Volume Left 8 5 0 6 0 79 0

Volume Right 4 0 42 0 11 0 41

cSH 1 1 419 168 1700 870 1700

Volume to Capacity 9.49 4.72 0.10 0.04 0.44 0.09 0.95

Queue Length 95th (ft) Err Err 8 3 0 7 0

Control Delay (s) Err Err 14.6 27.3 0.0 9.5 0.0

Lane LOS F F B D A

Approach Delay (s) Err 1123.9 0.2 0.4

Approach LOS F F

Intersection Summary

Average Delay 71.8

Intersection Capacity Utilization 85.3% ICU Level of Service E

Analysis Period (min) 15



HCM 2010 TWSC

4: ELSP & Futrue NE 63rd St/Drwy 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 + SB RT at 65th + Merge s/o 65th Synchro 8 Report

Intersection

Int Delay, s/veh 2.6

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 8 0 4 5 0 40 6 700 10 75 1500 39

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - 0 - - 200 - - 130 - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95

Heavy Vehicles, % 0 0 0 0 0 0 0 2 0 0 2 0

Mvmt Flow 8 0 4 5 0 42 6 737 11 79 1579 41

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 2533 2517 1599 2514 2533 742 1620 0 0 747 0 0

          Stage 1 1757 1757 - 755 755 - - - - - - -

          Stage 2 776 760 - 1759 1778 - - - - - - -

Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -

Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -

Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -

Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -

Pot Cap-1 Maneuver 19 28 132 19 28 419 407 - - 870 - -

          Stage 1 109 140 - 404 420 - - - - - - -

          Stage 2 393 417 - 109 136 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 16 25 132 17 25 419 407 - - 870 - -

Mov Cap-2 Maneuver 16 25 - 17 25 - - - - - - -

          Stage 1 107 127 - 398 414 - - - - - - -

          Stage 2 348 411 - 96 124 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 281.4 45.4 0.1 0.4

HCM LOS F E

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR

Capacity (veh/h) 407 - - 23 17 419 870 - -

HCM Lane V/C Ratio 0.016 - - 0.549 0.31 0.1 0.091 - -

HCM Control Delay (s) 14 - - 281.4 293 14.5 9.6 - -

HCM Lane LOS B - - F F B A - -

HCM 95th %tile Q(veh) 0 - - 1.6 0.9 0.3 0.3 - -



Queues

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 (no lefts out from 63rd) Synchro 8 Report

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR

Lane Group Flow (vph) 137 1926 1002 164 1263 485 308 228 279 137

v/c Ratio 0.39 0.96 2.32 0.47 0.45 1.20 1.47 1.13 1.32 0.43

Control Delay 66.1 55.7 625.2 69.3 31.5 172.4 281.0 169.9 228.5 13.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 66.1 55.7 625.2 69.3 31.5 172.4 281.0 169.9 228.5 13.4

Queue Length 50th (ft) 134 ~1340 ~1922 164 393 ~383 ~546 ~326 ~444 0

Queue Length 95th (ft) 203 #1469 #2191 240 438 #514 #779 #524 #657 66

Internal Link Dist (ft) 637 1136 680 323

Turn Bay Length (ft) 320 125 390 200 200

Base Capacity (vph) 415 2006 432 411 2797 404 210 202 212 317

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.33 0.96 2.32 0.40 0.45 1.20 1.47 1.13 1.32 0.43

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 (no lefts out from 63rd) Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 130 1830 952 156 1050 150 512 198 44 240 241 130

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Total Lost time (s) 4.0 6.5 6.5 4.0 6.3 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 0.91 0.91 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.98 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.99 0.95 1.00 1.00

Satd. Flow (prot) 2022 4045 1809 2002 5629 3644 1859 1921 2013 1809

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.99 0.95 1.00 1.00

Satd. Flow (perm) 2022 4045 1809 2002 5629 3644 1859 1921 2013 1809

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 137 1926 1002 164 1105 158 539 208 46 253 254 137

RTOR Reduction (vph) 0 0 0 0 9 0 0 4 0 0 0 123

Lane Group Flow (vph) 137 1926 1002 164 1254 0 485 304 0 228 279 14

Confl. Peds. (#/hr) 1 1

Heavy Vehicles (%) 1% 1% 1% 2% 2% 2% 2% 2% 2% 1% 1% 1%

Turn Type Prot NA custom Prot NA Split NA Split NA Perm

Protected Phases 5 8 2 9 2 4 1 8 6 4 4 3 3

Permitted Phases 3

Actuated Green, G (s) 32.5 86.3 40.5 32.2 86.2 19.0 19.0 18.0 18.0 18.0

Effective Green, g (s) 33.5 85.3 42.5 33.2 87.2 20.0 20.0 19.0 19.0 19.0

Actuated g/C Ratio 0.19 0.47 0.24 0.18 0.48 0.11 0.11 0.11 0.11 0.11

Clearance Time (s) 7.3 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 4.5 5.5 5.5 3.5 3.5 3.5

Lane Grp Cap (vph) 376 1916 427 369 2726 404 206 202 212 190

v/s Ratio Prot 0.07 c0.48 c0.55 c0.08 0.22 0.13 0.16 0.12 c0.14

v/s Ratio Perm 0.01

v/c Ratio 0.36 1.01 2.35 0.44 0.46 1.20 1.48 1.13 1.32 0.08

Uniform Delay, d1 64.0 47.4 68.8 65.2 30.8 80.0 80.0 80.5 80.5 72.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.98 0.98 1.00 1.00 1.00

Incremental Delay, d2 0.6 21.8 613.2 0.9 0.6 110.2 237.4 102.2 171.5 0.2

Delay (s) 64.6 69.2 682.0 66.1 31.3 188.5 315.9 182.7 252.0 72.8

Level of Service E E F E C F F F F E

Approach Delay (s) 269.3 35.3 238.0 189.4

Approach LOS F D F F

Intersection Summary

HCM 2000 Control Delay 200.1 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.32

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 26.5

Intersection Capacity Utilization 93.1% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM 2010 Signalized Intersection Summary

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 (no lefts out from 63rd) Synchro 8 Report

HCM 2010 analysis does not support non-NEMA phasing.



HCM Unsignalized Intersection Capacity Analysis

2: 180th Ave & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 (no lefts out from 63rd) Synchro 8 Report

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 660 11 0 350 20 16

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 695 12 0 368 21 17

Pedestrians 20

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 2

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft) 213

pX, platoon unblocked 0.98

vC, conflicting volume 706 1069 721

vC1, stage 1 conf vol 701

vC2, stage 2 conf vol 368

vCu, unblocked vol 706 1059 721

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 100 95 96

cM capacity (veh/h) 901 445 424

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 706 368 38

Volume Left 0 0 21

Volume Right 12 0 17

cSH 1700 1700 435

Volume to Capacity 0.42 0.22 0.09

Queue Length 95th (ft) 0 0 7

Control Delay (s) 0.0 0.0 14.1

Lane LOS B

Approach Delay (s) 0.0 0.0 14.1

Approach LOS B

Intersection Summary

Average Delay 0.5

Intersection Capacity Utilization 46.2% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC

2: 180th Ave & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 (no lefts out from 63rd) Synchro 8 Report

Intersection

Int Delay, s/veh 0.5

 

Movement EBT EBR WBL WBT NBL NBR

Vol, veh/h 660 11 0 350 20 16

Conflicting Peds, #/hr 0 0 0 0 0 20

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 95 95 95 95 95 95

Heavy Vehicles, % 2 0 0 2 0 0

Mvmt Flow 695 12 0 368 21 17

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 726 0 1089 721

          Stage 1 - - - - 721 -

          Stage 2 - - - - 368 -

Critical Hdwy - - 4.1 - 6.4 6.2

Critical Hdwy Stg 1 - - - - 5.4 -

Critical Hdwy Stg 2 - - - - 5.4 -

Follow-up Hdwy - - 2.2 - 3.5 3.3

Pot Cap-1 Maneuver - - 886 - 241 431

          Stage 1 - - - - 485 -

          Stage 2 - - - - 704 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 886 - 237 424

Mov Cap-2 Maneuver - - - - 361 -

          Stage 1 - - - - 477 -

          Stage 2 - - - - 704 -

 

Approach EB WB NB

HCM Control Delay, s 0 0 15.3

HCM LOS C

 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 387 - - 886 -

HCM Lane V/C Ratio 0.098 - - - -

HCM Control Delay (s) 15.3 - - 0 -

HCM Lane LOS C - - A -

HCM 95th %tile Q(veh) 0.3 - - 0 -



Queues

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 (no lefts out from 63rd) Synchro 8 Report

Lane Group EBT EBR WBT NBL NBT SBL SBT

Lane Group Flow (vph) 280 421 53 158 577 42 1367

v/c Ratio 0.72 0.70 0.14 0.51 0.41 0.08 0.65

Control Delay 41.6 20.2 17.7 15.3 8.3 12.5 24.8

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 41.6 20.2 17.7 15.3 8.3 12.5 24.8

Queue Length 50th (ft) 144 96 14 29 134 15 521

Queue Length 95th (ft) 219 190 41 84 223 m12 m214

Internal Link Dist (ft) 133 40 278 680

Turn Bay Length (ft) 250 100

Base Capacity (vph) 477 683 473 331 1413 498 2089

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.59 0.62 0.11 0.48 0.41 0.08 0.65

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.



HCM Signalized Intersection Capacity Analysis

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 (no lefts out from 63rd) Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 196 70 400 20 10 20 150 528 20 40 1119 180

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Grade (%) 0% 2% 0% 0%

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.95 1.00 0.99 1.00 0.98

Flt Protected 0.96 1.00 0.98 0.95 1.00 0.95 1.00

Satd. Flow (prot) 2040 1809 1959 2002 2095 2000 3922

Flt Permitted 0.78 1.00 0.79 0.09 1.00 0.45 1.00

Satd. Flow (perm) 1653 1809 1587 190 2095 941 3922

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 206 74 421 21 11 21 158 556 21 42 1178 189

RTOR Reduction (vph) 0 0 173 0 16 0 0 1 0 0 13 0

Lane Group Flow (vph) 0 280 248 0 37 0 158 576 0 42 1354 0

Confl. Peds. (#/hr) 6 6 1 1

Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 2% 2% 2% 2% 2% 2%

Turn Type Perm NA Perm Perm NA pm+pt NA Perm NA

Protected Phases 4 8 5 2 6

Permitted Phases 4 4 8 2 6

Actuated Green, G (s) 20.3 20.3 20.3 59.7 59.7 46.7 46.7

Effective Green, g (s) 21.3 21.3 21.3 60.7 60.7 47.7 47.7

Actuated g/C Ratio 0.24 0.24 0.24 0.67 0.67 0.53 0.53

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 391 428 375 309 1412 498 2078

v/s Ratio Prot c0.05 0.27 c0.35

v/s Ratio Perm c0.17 0.14 0.02 0.29 0.04

v/c Ratio 0.72 0.58 0.10 0.51 0.41 0.08 0.65

Uniform Delay, d1 31.6 30.4 26.8 12.3 6.6 10.4 15.2

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.01 1.55

Incremental Delay, d2 6.1 2.0 0.1 1.4 0.9 0.0 0.1

Delay (s) 37.7 32.4 27.0 13.7 7.5 10.5 23.7

Level of Service D C C B A B C

Approach Delay (s) 34.5 27.0 8.8 23.4

Approach LOS C C A C

Intersection Summary

HCM 2000 Control Delay 22.4 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 69.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM 2010 Signalized Intersection Summary

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 (no lefts out from 63rd) Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 196 70 400 20 10 20 150 528 20 40 1119 180

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 2150 2129 2129 2128 2128 2128 2108 2108 2150 2108 2108 2150

Adj Flow Rate, veh/h 206 74 421 21 11 21 158 556 21 42 1178 189

Adj No. of Lanes 0 1 1 0 1 0 1 1 0 1 2 0

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Percent Heavy Veh, % 1 1 1 0 0 0 2 2 2 2 2 2

Cap, veh/h 294 81 519 69 47 39 318 1256 47 478 1763 282

Arrive On Green 0.29 0.29 0.29 0.29 0.29 0.29 0.07 0.62 0.62 0.51 0.51 0.51

Sat Flow, veh/h 777 279 1798 44 163 136 2007 2018 76 833 3460 553

Grp Volume(v), veh/h 280 0 421 53 0 0 158 0 577 42 680 687

Grp Sat Flow(s),veh/h/ln 1057 0 1798 343 0 0 2007 0 2094 833 2002 2010

Q Serve(g_s), s 0.0 0.0 19.6 0.9 0.0 0.0 3.1 0.0 12.9 2.5 22.7 22.9

Cycle Q Clear(g_c), s 23.8 0.0 19.6 24.7 0.0 0.0 3.1 0.0 12.9 5.3 22.7 22.9

Prop In Lane 0.74 1.00 0.40 0.40 1.00 0.04 1.00 0.27

Lane Grp Cap(c), veh/h 375 0 519 155 0 0 318 0 1303 478 1020 1024

V/C Ratio(X) 0.75 0.00 0.81 0.34 0.00 0.00 0.50 0.00 0.44 0.09 0.67 0.67

Avail Cap(c_a), veh/h 375 0 519 155 0 0 404 0 1303 478 1020 1024

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00 0.09 0.09 0.09

Uniform Delay (d), s/veh 31.2 0.0 29.7 25.9 0.0 0.0 13.6 0.0 8.9 12.9 16.4 16.5

Incr Delay (d2), s/veh 8.0 0.0 9.4 1.3 0.0 0.0 1.2 0.0 1.1 0.0 0.3 0.3

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(-26165%),veh/ln 7.6 0.0 11.1 1.0 0.0 0.0 1.9 0.0 7.8 0.6 12.5 12.7

LnGrp Delay(d),s/veh 39.2 0.0 39.1 27.2 0.0 0.0 14.8 0.0 10.0 12.9 16.7 16.8

LnGrp LOS D D C B A B B B

Approach Vol, veh/h 701 53 735 1409

Approach Delay, s/veh 39.2 27.2 11.0 16.6

Approach LOS D C B B

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 60.0 30.0 10.1 49.9 30.0

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s 55.0 25.0 9.0 41.0 25.0

Max Q Clear Time (g_c+I1), s 14.9 25.8 5.1 24.9 26.7

Green Ext Time (p_c), s 13.0 0.0 0.2 8.8 0.0

Intersection Summary

HCM 2010 Ctrl Delay 20.8

HCM 2010 LOS C



HCM Unsignalized Intersection Capacity Analysis

4: ELSP & Future NE 63rd St/Drwy 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 (no lefts out from 63rd) Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 0 4 5 0 40 6 700 10 75 1500 39

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 0 0 4 5 0 42 6 737 11 79 1579 41

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 488

pX, platoon unblocked 0.48 0.48 0.48 0.48 0.48 0.48

vC, conflicting volume 2549 2517 1599 2496 2533 742 1620 747

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 3690 3624 1708 3579 3656 742 1751 747

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 92 0 100 90 96 91

cM capacity (veh/h) 1 2 55 1 2 419 174 870

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 4 5 42 6 747 79 1620

Volume Left 0 5 0 6 0 79 0

Volume Right 4 0 42 0 11 0 41

cSH 55 1 419 174 1700 870 1700

Volume to Capacity 0.08 4.14 0.10 0.04 0.44 0.09 0.95

Queue Length 95th (ft) 6 Err 8 3 0 7 0

Control Delay (s) 76.3 Err 14.6 26.5 0.0 9.5 0.0

Lane LOS F F B D A

Approach Delay (s) 76.3 1123.9 0.2 0.4

Approach LOS F F

Intersection Summary

Average Delay 21.8

Intersection Capacity Utilization 88.5% ICU Level of Service E

Analysis Period (min) 15



HCM 2010 TWSC

4: ELSP & Future NE 63rd St/Drwy 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 1 (no lefts out from 63rd) Synchro 8 Report

Intersection

Int Delay, s/veh 1.2

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 0 0 4 5 0 40 6 700 10 75 1500 39

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - 0 0 - - 200 - - 0 - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95

Heavy Vehicles, % 0 0 0 0 0 0 0 2 0 0 2 0

Mvmt Flow 0 0 4 5 0 42 6 737 11 79 1579 41

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 2533 2517 1599 2512 2533 742 1620 0 0 747 0 0

          Stage 1 1757 1757 - 755 755 - - - - - - -

          Stage 2 776 760 - 1757 1778 - - - - - - -

Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -

Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -

Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -

Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -

Pot Cap-1 Maneuver 19 28 132 19 28 419 407 - - 870 - -

          Stage 1 109 140 - 404 420 - - - - - - -

          Stage 2 393 417 - 109 136 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 16 25 132 17 25 419 407 - - 870 - -

Mov Cap-2 Maneuver 16 25 - 17 25 - - - - - - -

          Stage 1 107 127 - 398 414 - - - - - - -

          Stage 2 348 411 - 96 124 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 33.2 45.4 0.1 0.4

HCM LOS D E

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR

Capacity (veh/h) 407 - - 132 17 419 870 - -

HCM Lane V/C Ratio 0.016 - - 0.032 0.31 0.1 0.091 - -

HCM Control Delay (s) 14 - - 33.2 293 14.5 9.6 - -

HCM Lane LOS B - - D F B A - -

HCM 95th %tile Q(veh) 0 - - 0.1 0.9 0.3 0.3 - -



Queues

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 2 Synchro 8 Report

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR

Lane Group Flow (vph) 137 1926 1002 164 1263 473 307 228 279 137

v/c Ratio 0.39 0.96 2.32 0.47 0.45 1.17 1.46 1.13 1.32 0.43

Control Delay 66.1 55.7 625.2 69.3 31.5 162.8 279.3 169.9 228.5 13.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 66.1 55.7 625.2 69.3 31.5 162.8 279.3 169.9 228.5 13.4

Queue Length 50th (ft) 134 ~1340 ~1922 164 393 ~367 ~545 ~326 ~444 0

Queue Length 95th (ft) 203 #1469 #2191 240 438 #497 #774 #524 #657 66

Internal Link Dist (ft) 637 1136 680 323

Turn Bay Length (ft) 320 125 390 200 200

Base Capacity (vph) 415 2006 432 411 2797 404 210 202 212 317

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.33 0.96 2.32 0.40 0.45 1.17 1.46 1.13 1.32 0.43

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 2 Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 130 1830 952 156 1050 150 500 198 44 240 241 130

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Total Lost time (s) 4.0 6.5 6.5 4.0 6.3 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 0.91 0.91 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.98 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.99 0.95 1.00 1.00

Satd. Flow (prot) 2022 4045 1809 2002 5629 3644 1859 1921 2013 1809

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.99 0.95 1.00 1.00

Satd. Flow (perm) 2022 4045 1809 2002 5629 3644 1859 1921 2013 1809

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 137 1926 1002 164 1105 158 526 208 46 253 254 137

RTOR Reduction (vph) 0 0 0 0 9 0 0 4 0 0 0 123

Lane Group Flow (vph) 137 1926 1002 164 1254 0 473 303 0 228 279 14

Confl. Peds. (#/hr) 1 1

Heavy Vehicles (%) 1% 1% 1% 2% 2% 2% 2% 2% 2% 1% 1% 1%

Turn Type Prot NA custom Prot NA Split NA Split NA Perm

Protected Phases 5 8 2 9 2 4 1 8 6 4 4 3 3

Permitted Phases 3

Actuated Green, G (s) 32.5 86.3 40.5 32.2 86.2 19.0 19.0 18.0 18.0 18.0

Effective Green, g (s) 33.5 85.3 42.5 33.2 87.2 20.0 20.0 19.0 19.0 19.0

Actuated g/C Ratio 0.19 0.47 0.24 0.18 0.48 0.11 0.11 0.11 0.11 0.11

Clearance Time (s) 7.3 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 4.5 5.5 5.5 3.5 3.5 3.5

Lane Grp Cap (vph) 376 1916 427 369 2726 404 206 202 212 190

v/s Ratio Prot 0.07 c0.48 c0.55 c0.08 0.22 0.13 0.16 0.12 c0.14

v/s Ratio Perm 0.01

v/c Ratio 0.36 1.01 2.35 0.44 0.46 1.17 1.47 1.13 1.32 0.08

Uniform Delay, d1 64.0 47.4 68.8 65.2 30.8 80.0 80.0 80.5 80.5 72.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.98 0.98 1.00 1.00 1.00

Incremental Delay, d2 0.6 21.8 613.2 0.9 0.6 98.7 235.5 102.2 171.5 0.2

Delay (s) 64.6 69.2 682.0 66.1 31.3 177.0 314.0 182.7 252.0 72.8

Level of Service E E F E C F F F F E

Approach Delay (s) 269.3 35.3 230.9 189.4

Approach LOS F D F F

Intersection Summary

HCM 2000 Control Delay 199.1 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.32

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 26.5

Intersection Capacity Utilization 92.9% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM 2010 Signalized Intersection Summary

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 2 Synchro 8 Report

HCM 2010 analysis does not support non-NEMA phasing.



HCM Unsignalized Intersection Capacity Analysis

2: 180th Ave & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 2 Synchro 8 Report

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 660 11 0 350 24 0

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 695 12 0 368 25 0

Pedestrians 20

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 2

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft) 213

pX, platoon unblocked 0.98

vC, conflicting volume 706 1069 721

vC1, stage 1 conf vol 701

vC2, stage 2 conf vol 368

vCu, unblocked vol 706 1059 721

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 100 94 100

cM capacity (veh/h) 901 445 424

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 706 368 25

Volume Left 0 0 25

Volume Right 12 0 0

cSH 1700 1700 445

Volume to Capacity 0.42 0.22 0.06

Queue Length 95th (ft) 0 0 5

Control Delay (s) 0.0 0.0 13.6

Lane LOS B

Approach Delay (s) 0.0 0.0 13.6

Approach LOS B

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 46.2% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC

2: 180th Ave & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 2 Synchro 8 Report

Intersection

Int Delay, s/veh 0.4

 

Movement EBT EBR WBL WBT NBL NBR

Vol, veh/h 660 11 0 350 24 0

Conflicting Peds, #/hr 0 0 0 0 0 20

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 95 95 95 95 95 95

Heavy Vehicles, % 2 0 0 2 0 0

Mvmt Flow 695 12 0 368 25 0

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 726 0 1089 721

          Stage 1 - - - - 721 -

          Stage 2 - - - - 368 -

Critical Hdwy - - 4.1 - 6.4 6.2

Critical Hdwy Stg 1 - - - - 5.4 -

Critical Hdwy Stg 2 - - - - 5.4 -

Follow-up Hdwy - - 2.2 - 3.5 3.3

Pot Cap-1 Maneuver - - 886 - 241 431

          Stage 1 - - - - 485 -

          Stage 2 - - - - 704 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 886 - 237 424

Mov Cap-2 Maneuver - - - - 361 -

          Stage 1 - - - - 477 -

          Stage 2 - - - - 704 -

 

Approach EB WB NB

HCM Control Delay, s 0 0 15.7

HCM LOS C

 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 361 - - 886 -

HCM Lane V/C Ratio 0.07 - - - -

HCM Control Delay (s) 15.7 - - 0 -

HCM Lane LOS C - - A -

HCM 95th %tile Q(veh) 0.2 - - 0 -



Queues

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 2 Synchro 8 Report

Lane Group EBT EBR WBT NBL NBT SBL SBT

Lane Group Flow (vph) 263 421 53 158 581 42 1367

v/c Ratio 0.69 0.71 0.14 0.50 0.41 0.08 0.64

Control Delay 40.9 21.0 18.0 14.2 8.0 12.2 23.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 40.9 21.0 18.0 14.2 8.0 12.2 23.7

Queue Length 50th (ft) 136 98 14 28 130 14 522

Queue Length 95th (ft) 205 190 41 81 226 m12 m214

Internal Link Dist (ft) 133 40 278 680

Turn Bay Length (ft) 250 100

Base Capacity (vph) 480 683 482 337 1430 505 2123

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.55 0.62 0.11 0.47 0.41 0.08 0.64

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.



HCM Signalized Intersection Capacity Analysis

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 2 Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 180 70 400 20 10 20 150 532 20 40 1119 180

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Grade (%) 0% 2% 0% 0%

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.95 1.00 0.99 1.00 0.98

Flt Protected 0.97 1.00 0.98 0.95 1.00 0.95 1.00

Satd. Flow (prot) 2042 1809 1959 2002 2095 2000 3922

Flt Permitted 0.79 1.00 0.81 0.09 1.00 0.45 1.00

Satd. Flow (perm) 1664 1809 1617 198 2095 938 3922

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 189 74 421 21 11 21 158 560 21 42 1178 189

RTOR Reduction (vph) 0 0 174 0 16 0 0 1 0 0 12 0

Lane Group Flow (vph) 0 263 247 0 37 0 158 580 0 42 1355 0

Confl. Peds. (#/hr) 6 6 1 1

Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 2% 2% 2% 2% 2% 2%

Turn Type Perm NA Perm Perm NA pm+pt NA Perm NA

Protected Phases 4 8 5 2 6

Permitted Phases 4 4 8 2 6

Actuated Green, G (s) 19.6 19.6 19.6 60.4 60.4 47.5 47.5

Effective Green, g (s) 20.6 20.6 20.6 61.4 61.4 48.5 48.5

Actuated g/C Ratio 0.23 0.23 0.23 0.68 0.68 0.54 0.54

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 380 414 370 313 1429 505 2113

v/s Ratio Prot c0.05 0.28 c0.35

v/s Ratio Perm c0.16 0.14 0.02 0.29 0.04

v/c Ratio 0.69 0.60 0.10 0.50 0.41 0.08 0.64

Uniform Delay, d1 31.8 31.0 27.4 11.8 6.3 10.0 14.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.53

Incremental Delay, d2 5.4 2.3 0.1 1.3 0.9 0.0 0.1

Delay (s) 37.2 33.3 27.5 13.0 7.1 10.1 22.6

Level of Service D C C B A B C

Approach Delay (s) 34.8 27.5 8.4 22.2

Approach LOS C C A C

Intersection Summary

HCM 2000 Control Delay 21.7 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 69.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM 2010 Signalized Intersection Summary

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 2 Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 180 70 400 20 10 20 150 532 20 40 1119 180

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 2150 2129 2129 2128 2128 2128 2108 2108 2150 2108 2108 2150

Adj Flow Rate, veh/h 189 74 421 21 11 21 158 560 21 42 1178 189

Adj No. of Lanes 0 1 1 0 1 0 1 1 0 1 2 0

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Percent Heavy Veh, % 1 1 1 0 0 0 2 2 2 2 2 2

Cap, veh/h 297 89 509 80 53 51 321 1268 48 482 1784 285

Arrive On Green 0.28 0.28 0.28 0.28 0.28 0.28 0.07 0.63 0.63 0.52 0.52 0.52

Sat Flow, veh/h 805 315 1798 85 187 179 2007 2019 76 830 3460 553

Grp Volume(v), veh/h 263 0 421 53 0 0 158 0 581 42 680 687

Grp Sat Flow(s),veh/h/ln 1120 0 1798 451 0 0 2007 0 2094 830 2002 2010

Q Serve(g_s), s 0.0 0.0 19.7 0.8 0.0 0.0 3.0 0.0 12.9 2.5 22.4 22.7

Cycle Q Clear(g_c), s 21.4 0.0 19.7 22.1 0.0 0.0 3.0 0.0 12.9 5.2 22.4 22.7

Prop In Lane 0.72 1.00 0.40 0.40 1.00 0.04 1.00 0.27

Lane Grp Cap(c), veh/h 386 0 509 184 0 0 321 0 1315 482 1033 1036

V/C Ratio(X) 0.68 0.00 0.83 0.29 0.00 0.00 0.49 0.00 0.44 0.09 0.66 0.66

Avail Cap(c_a), veh/h 395 0 519 191 0 0 408 0 1315 482 1033 1036

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00 0.09 0.09 0.09

Uniform Delay (d), s/veh 30.8 0.0 30.2 25.7 0.0 0.0 13.2 0.0 8.6 12.6 16.0 16.0

Incr Delay (d2), s/veh 4.6 0.0 10.5 0.9 0.0 0.0 1.2 0.0 1.1 0.0 0.3 0.3

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(-26165%),veh/ln 6.7 0.0 11.2 1.0 0.0 0.0 1.9 0.0 7.7 0.6 12.4 12.5

LnGrp Delay(d),s/veh 35.4 0.0 40.7 26.6 0.0 0.0 14.4 0.0 9.7 12.6 16.3 16.3

LnGrp LOS D D C B A B B B

Approach Vol, veh/h 684 53 739 1409

Approach Delay, s/veh 38.6 26.6 10.7 16.2

Approach LOS D C B B

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 60.5 29.5 10.1 50.4 29.5

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s 55.0 25.0 9.0 41.0 25.0

Max Q Clear Time (g_c+I1), s 14.9 23.4 5.0 24.7 24.1

Green Ext Time (p_c), s 13.0 0.6 0.2 8.9 0.4

Intersection Summary

HCM 2010 Ctrl Delay 20.3

HCM 2010 LOS C



HCM Unsignalized Intersection Capacity Analysis

4: ELSP & Futrue NE 63rd St/Drwy 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 2 Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 12 0 4 5 0 40 6 700 10 75 1500 39

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 13 0 4 5 0 42 6 737 11 79 1579 41

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 488

pX, platoon unblocked 0.47 0.47 0.47 0.47 0.47 0.47

vC, conflicting volume 2549 2517 1599 2496 2533 742 1620 747

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 3731 3664 1712 3618 3696 742 1755 747

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 0 100 92 0 100 90 96 91

cM capacity (veh/h) 1 2 53 1 2 419 170 870

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 17 5 42 6 747 79 1620

Volume Left 13 5 0 6 0 79 0

Volume Right 4 0 42 0 11 0 41

cSH 1 1 419 170 1700 870 1700

Volume to Capacity 13.60 4.53 0.10 0.04 0.44 0.09 0.95

Queue Length 95th (ft) Err Err 8 3 0 7 0

Control Delay (s) Err Err 14.6 27.0 0.0 9.5 0.0

Lane LOS F F B D A

Approach Delay (s) Err 1123.9 0.2 0.4

Approach LOS F F

Intersection Summary

Average Delay 88.4

Intersection Capacity Utilization 86.0% ICU Level of Service E

Analysis Period (min) 15



HCM 2010 TWSC

4: ELSP & Futrue NE 63rd St/Drwy 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 2 Synchro 8 Report

Intersection

Int Delay, s/veh 3.7

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 12 0 4 5 0 40 6 700 10 75 1500 39

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - 0 - - 200 - - 0 - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95

Heavy Vehicles, % 0 0 0 0 0 0 0 2 0 0 2 0

Mvmt Flow 13 0 4 5 0 42 6 737 11 79 1579 41

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 2533 2517 1599 2514 2533 742 1620 0 0 747 0 0

          Stage 1 1757 1757 - 755 755 - - - - - - -

          Stage 2 776 760 - 1759 1778 - - - - - - -

Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -

Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -

Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -

Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -

Pot Cap-1 Maneuver 19 28 132 19 28 419 407 - - 870 - -

          Stage 1 109 140 - 404 420 - - - - - - -

          Stage 2 393 417 - 109 136 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 16 25 132 17 25 419 407 - - 870 - -

Mov Cap-2 Maneuver 16 25 - 17 25 - - - - - - -

          Stage 1 107 127 - 398 414 - - - - - - -

          Stage 2 348 411 - 96 124 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s $ 384.6 45.4 0.1 0.4

HCM LOS F E

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR

Capacity (veh/h) 407 - - 21 17 419 870 - -

HCM Lane V/C Ratio 0.016 - - 0.802 0.31 0.1 0.091 - -

HCM Control Delay (s) 14 - -$ 384.6 293 14.5 9.6 - -

HCM Lane LOS B - - F F B A - -

HCM 95th %tile Q(veh) 0 - - 2.3 0.9 0.3 0.3 - -

Notes

~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



Queues

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 2 + Merge s/o 65th Synchro 8 Report

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR

Lane Group Flow (vph) 137 1926 1002 164 1263 473 307 228 279 137

v/c Ratio 0.39 0.96 2.32 0.47 0.45 1.17 1.46 1.13 1.32 0.43

Control Delay 66.1 55.7 625.2 69.3 31.5 162.8 279.3 169.9 228.5 13.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 66.1 55.7 625.2 69.3 31.5 162.8 279.3 169.9 228.5 13.4

Queue Length 50th (ft) 134 ~1340 ~1922 164 393 ~367 ~545 ~326 ~444 0

Queue Length 95th (ft) 203 #1469 #2191 240 438 #497 #774 #524 #657 66

Internal Link Dist (ft) 637 1136 680 323

Turn Bay Length (ft) 320 125 390 200 200

Base Capacity (vph) 415 2006 432 411 2797 404 210 202 212 317

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.33 0.96 2.32 0.40 0.45 1.17 1.46 1.13 1.32 0.43

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 130 1830 952 156 1050 150 500 198 44 240 241 130

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Total Lost time (s) 4.0 6.5 6.5 4.0 6.3 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 0.91 0.91 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.98 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.99 0.95 1.00 1.00

Satd. Flow (prot) 2022 4045 1809 2002 5629 3644 1859 1921 2013 1809

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.99 0.95 1.00 1.00

Satd. Flow (perm) 2022 4045 1809 2002 5629 3644 1859 1921 2013 1809

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 137 1926 1002 164 1105 158 526 208 46 253 254 137

RTOR Reduction (vph) 0 0 0 0 9 0 0 4 0 0 0 123

Lane Group Flow (vph) 137 1926 1002 164 1254 0 473 303 0 228 279 14

Confl. Peds. (#/hr) 1 1

Heavy Vehicles (%) 1% 1% 1% 2% 2% 2% 2% 2% 2% 1% 1% 1%

Turn Type Prot NA custom Prot NA Split NA Split NA Perm

Protected Phases 5 8 2 9 2 4 1 8 6 4 4 3 3

Permitted Phases 3

Actuated Green, G (s) 32.5 86.3 40.5 32.2 86.2 19.0 19.0 18.0 18.0 18.0

Effective Green, g (s) 33.5 85.3 42.5 33.2 87.2 20.0 20.0 19.0 19.0 19.0

Actuated g/C Ratio 0.19 0.47 0.24 0.18 0.48 0.11 0.11 0.11 0.11 0.11

Clearance Time (s) 7.3 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 4.5 5.5 5.5 3.5 3.5 3.5

Lane Grp Cap (vph) 376 1916 427 369 2726 404 206 202 212 190

v/s Ratio Prot 0.07 c0.48 c0.55 c0.08 0.22 0.13 0.16 0.12 c0.14

v/s Ratio Perm 0.01

v/c Ratio 0.36 1.01 2.35 0.44 0.46 1.17 1.47 1.13 1.32 0.08

Uniform Delay, d1 64.0 47.4 68.8 65.2 30.8 80.0 80.0 80.5 80.5 72.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.98 0.98 1.00 1.00 1.00

Incremental Delay, d2 0.6 21.8 613.2 0.9 0.6 98.7 235.5 102.2 171.5 0.2

Delay (s) 64.6 69.2 682.0 66.1 31.3 177.0 314.0 182.7 252.0 72.8

Level of Service E E F E C F F F F E

Approach Delay (s) 269.3 35.3 230.9 189.4

Approach LOS F D F F

Intersection Summary

HCM 2000 Control Delay 199.1 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.32

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 26.5

Intersection Capacity Utilization 92.9% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM 2010 Signalized Intersection Summary
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HCM 2010 analysis does not support non-NEMA phasing.



HCM Unsignalized Intersection Capacity Analysis
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Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 660 11 0 350 24 0

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 695 12 0 368 25 0

Pedestrians 20

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 2

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft) 213

pX, platoon unblocked 0.98

vC, conflicting volume 706 1069 721

vC1, stage 1 conf vol 701

vC2, stage 2 conf vol 368

vCu, unblocked vol 706 1059 721

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 100 94 100

cM capacity (veh/h) 901 445 424

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 706 368 25

Volume Left 0 0 25

Volume Right 12 0 0

cSH 1700 1700 445

Volume to Capacity 0.42 0.22 0.06

Queue Length 95th (ft) 0 0 5

Control Delay (s) 0.0 0.0 13.6

Lane LOS B

Approach Delay (s) 0.0 0.0 13.6

Approach LOS B

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 46.2% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC
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Intersection

Int Delay, s/veh 0.4

 

Movement EBT EBR WBL WBT NBL NBR

Vol, veh/h 660 11 0 350 24 0

Conflicting Peds, #/hr 0 0 0 0 0 20

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 95 95 95 95 95 95

Heavy Vehicles, % 2 0 0 2 0 0

Mvmt Flow 695 12 0 368 25 0

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 726 0 1089 721

          Stage 1 - - - - 721 -

          Stage 2 - - - - 368 -

Critical Hdwy - - 4.1 - 6.4 6.2

Critical Hdwy Stg 1 - - - - 5.4 -

Critical Hdwy Stg 2 - - - - 5.4 -

Follow-up Hdwy - - 2.2 - 3.5 3.3

Pot Cap-1 Maneuver - - 886 - 241 431

          Stage 1 - - - - 485 -

          Stage 2 - - - - 704 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 886 - 237 424

Mov Cap-2 Maneuver - - - - 361 -

          Stage 1 - - - - 477 -

          Stage 2 - - - - 704 -

 

Approach EB WB NB

HCM Control Delay, s 0 0 15.7

HCM LOS C

 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 361 - - 886 -

HCM Lane V/C Ratio 0.07 - - - -

HCM Control Delay (s) 15.7 - - 0 -

HCM Lane LOS C - - A -

HCM 95th %tile Q(veh) 0.2 - - 0 -



Queues

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 2 + Merge s/o 65th Synchro 8 Report

Lane Group EBT EBR WBT NBL NBT SBL SBT

Lane Group Flow (vph) 263 421 53 158 581 42 1367

v/c Ratio 0.69 0.71 0.14 0.50 0.41 0.08 0.64

Control Delay 40.9 21.0 18.0 14.2 8.0 12.2 23.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 40.9 21.0 18.0 14.2 8.0 12.2 23.7

Queue Length 50th (ft) 136 98 14 28 130 14 522

Queue Length 95th (ft) 205 190 41 81 226 m12 m214

Internal Link Dist (ft) 133 40 95 680

Turn Bay Length (ft) 250 100

Base Capacity (vph) 480 683 482 337 1430 505 2123

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.55 0.62 0.11 0.47 0.41 0.08 0.64

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 180 70 400 20 10 20 150 532 20 40 1119 180

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Grade (%) 0% 2% 0% 0%

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.95 1.00 0.99 1.00 0.98

Flt Protected 0.97 1.00 0.98 0.95 1.00 0.95 1.00

Satd. Flow (prot) 2042 1809 1959 2002 2095 2000 3922

Flt Permitted 0.79 1.00 0.81 0.09 1.00 0.45 1.00

Satd. Flow (perm) 1664 1809 1617 198 2095 938 3922

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 189 74 421 21 11 21 158 560 21 42 1178 189

RTOR Reduction (vph) 0 0 174 0 16 0 0 1 0 0 12 0

Lane Group Flow (vph) 0 263 247 0 37 0 158 580 0 42 1355 0

Confl. Peds. (#/hr) 6 6 1 1

Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 2% 2% 2% 2% 2% 2%

Turn Type Perm NA Perm Perm NA pm+pt NA Perm NA

Protected Phases 4 8 5 2 6

Permitted Phases 4 4 8 2 6

Actuated Green, G (s) 19.6 19.6 19.6 60.4 60.4 47.5 47.5

Effective Green, g (s) 20.6 20.6 20.6 61.4 61.4 48.5 48.5

Actuated g/C Ratio 0.23 0.23 0.23 0.68 0.68 0.54 0.54

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 380 414 370 313 1429 505 2113

v/s Ratio Prot c0.05 0.28 c0.35

v/s Ratio Perm c0.16 0.14 0.02 0.29 0.04

v/c Ratio 0.69 0.60 0.10 0.50 0.41 0.08 0.64

Uniform Delay, d1 31.8 31.0 27.4 11.8 6.3 10.0 14.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.53

Incremental Delay, d2 5.4 2.3 0.1 1.3 0.9 0.0 0.1

Delay (s) 37.2 33.3 27.5 13.0 7.1 10.1 22.6

Level of Service D C C B A B C

Approach Delay (s) 34.8 27.5 8.4 22.2

Approach LOS C C A C

Intersection Summary

HCM 2000 Control Delay 21.7 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 69.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 180 70 400 20 10 20 150 532 20 40 1119 180

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 2150 2129 2129 2128 2128 2128 2108 2108 2150 2108 2108 2150

Adj Flow Rate, veh/h 189 74 421 21 11 21 158 560 21 42 1178 189

Adj No. of Lanes 0 1 1 0 1 0 1 1 0 1 2 0

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Percent Heavy Veh, % 1 1 1 0 0 0 2 2 2 2 2 2

Cap, veh/h 297 89 509 80 53 51 321 1268 48 482 1784 285

Arrive On Green 0.28 0.28 0.28 0.28 0.28 0.28 0.07 0.63 0.63 0.52 0.52 0.52

Sat Flow, veh/h 805 315 1798 85 187 179 2007 2019 76 830 3460 553

Grp Volume(v), veh/h 263 0 421 53 0 0 158 0 581 42 680 687

Grp Sat Flow(s),veh/h/ln 1120 0 1798 451 0 0 2007 0 2094 830 2002 2010

Q Serve(g_s), s 0.0 0.0 19.7 0.8 0.0 0.0 3.0 0.0 12.9 2.5 22.4 22.7

Cycle Q Clear(g_c), s 21.4 0.0 19.7 22.1 0.0 0.0 3.0 0.0 12.9 5.2 22.4 22.7

Prop In Lane 0.72 1.00 0.40 0.40 1.00 0.04 1.00 0.27

Lane Grp Cap(c), veh/h 386 0 509 184 0 0 321 0 1315 482 1033 1036

V/C Ratio(X) 0.68 0.00 0.83 0.29 0.00 0.00 0.49 0.00 0.44 0.09 0.66 0.66

Avail Cap(c_a), veh/h 395 0 519 191 0 0 408 0 1315 482 1033 1036

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00 0.09 0.09 0.09

Uniform Delay (d), s/veh 30.8 0.0 30.2 25.7 0.0 0.0 13.2 0.0 8.6 12.6 16.0 16.0

Incr Delay (d2), s/veh 4.6 0.0 10.5 0.9 0.0 0.0 1.2 0.0 1.1 0.0 0.3 0.3

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(-26165%),veh/ln 6.7 0.0 11.2 1.0 0.0 0.0 1.9 0.0 7.7 0.6 12.4 12.5

LnGrp Delay(d),s/veh 35.4 0.0 40.7 26.6 0.0 0.0 14.4 0.0 9.7 12.6 16.3 16.3

LnGrp LOS D D C B A B B B

Approach Vol, veh/h 684 53 739 1409

Approach Delay, s/veh 38.6 26.6 10.7 16.2

Approach LOS D C B B

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 60.5 29.5 10.1 50.4 29.5

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s 55.0 25.0 9.0 41.0 25.0

Max Q Clear Time (g_c+I1), s 14.9 23.4 5.0 24.7 24.1

Green Ext Time (p_c), s 13.0 0.6 0.2 8.9 0.4

Intersection Summary

HCM 2010 Ctrl Delay 20.3

HCM 2010 LOS C
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 12 0 4 5 0 40 6 700 10 75 1500 39

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 13 0 4 5 0 42 6 737 11 79 1579 41

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 538

pX, platoon unblocked 0.47 0.47 0.47 0.47 0.47 0.47

vC, conflicting volume 2549 2517 1599 2496 2533 742 1620 747

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 3727 3660 1711 3614 3693 742 1755 747

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 0 100 92 0 100 90 96 91

cM capacity (veh/h) 1 2 53 1 2 419 170 870

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 17 5 42 6 747 79 1620

Volume Left 13 5 0 6 0 79 0

Volume Right 4 0 42 0 11 0 41

cSH 1 1 419 170 1700 870 1700

Volume to Capacity 13.49 4.49 0.10 0.04 0.44 0.09 0.95

Queue Length 95th (ft) Err Err 8 3 0 7 0

Control Delay (s) Err Err 14.6 27.0 0.0 9.5 0.0

Lane LOS F F B D A

Approach Delay (s) Err 1123.9 0.2 0.4

Approach LOS F F

Intersection Summary

Average Delay 88.4

Intersection Capacity Utilization 86.0% ICU Level of Service E

Analysis Period (min) 15
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Intersection

Int Delay, s/veh 3.7

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 12 0 4 5 0 40 6 700 10 75 1500 39

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - 0 - - 200 - - 130 - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95

Heavy Vehicles, % 0 0 0 0 0 0 0 2 0 0 2 0

Mvmt Flow 13 0 4 5 0 42 6 737 11 79 1579 41

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 2533 2517 1599 2514 2533 742 1620 0 0 747 0 0

          Stage 1 1757 1757 - 755 755 - - - - - - -

          Stage 2 776 760 - 1759 1778 - - - - - - -

Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -

Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -

Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -

Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -

Pot Cap-1 Maneuver 19 28 132 19 28 419 407 - - 870 - -

          Stage 1 109 140 - 404 420 - - - - - - -

          Stage 2 393 417 - 109 136 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 16 25 132 17 25 419 407 - - 870 - -

Mov Cap-2 Maneuver 16 25 - 17 25 - - - - - - -

          Stage 1 107 127 - 398 414 - - - - - - -

          Stage 2 348 411 - 96 124 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s $ 384.6 45.4 0.1 0.4

HCM LOS F E

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR

Capacity (veh/h) 407 - - 21 17 419 870 - -

HCM Lane V/C Ratio 0.016 - - 0.802 0.31 0.1 0.091 - -

HCM Control Delay (s) 14 - -$ 384.6 293 14.5 9.6 - -

HCM Lane LOS B - - F F B A - -

HCM 95th %tile Q(veh) 0 - - 2.3 0.9 0.3 0.3 - -

Notes

~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon
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Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR

Lane Group Flow (vph) 137 1926 1002 164 1263 473 307 228 279 137

v/c Ratio 0.39 0.96 2.32 0.47 0.45 1.17 1.46 1.13 1.32 0.43

Control Delay 66.1 55.7 625.2 69.3 31.5 162.8 279.3 169.9 228.5 13.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 66.1 55.7 625.2 69.3 31.5 162.8 279.3 169.9 228.5 13.4

Queue Length 50th (ft) 134 ~1340 ~1922 164 393 ~367 ~545 ~326 ~444 0

Queue Length 95th (ft) 203 #1469 #2191 240 438 #497 #774 #524 #657 66

Internal Link Dist (ft) 637 1136 680 323

Turn Bay Length (ft) 320 125 390 200 200

Base Capacity (vph) 415 2006 432 411 2797 404 210 202 212 317

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.33 0.96 2.32 0.40 0.45 1.17 1.46 1.13 1.32 0.43

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 130 1830 952 156 1050 150 500 198 44 240 241 130

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Total Lost time (s) 4.0 6.5 6.5 4.0 6.3 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 0.91 0.91 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.98 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.99 0.95 1.00 1.00

Satd. Flow (prot) 2022 4045 1809 2002 5629 3644 1859 1921 2013 1809

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.99 0.95 1.00 1.00

Satd. Flow (perm) 2022 4045 1809 2002 5629 3644 1859 1921 2013 1809

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 137 1926 1002 164 1105 158 526 208 46 253 254 137

RTOR Reduction (vph) 0 0 0 0 9 0 0 4 0 0 0 123

Lane Group Flow (vph) 137 1926 1002 164 1254 0 473 303 0 228 279 14

Confl. Peds. (#/hr) 1 1

Heavy Vehicles (%) 1% 1% 1% 2% 2% 2% 2% 2% 2% 1% 1% 1%

Turn Type Prot NA custom Prot NA Split NA Split NA Perm

Protected Phases 5 8 2 9 2 4 1 8 6 4 4 3 3

Permitted Phases 3

Actuated Green, G (s) 32.5 86.3 40.5 32.2 86.2 19.0 19.0 18.0 18.0 18.0

Effective Green, g (s) 33.5 85.3 42.5 33.2 87.2 20.0 20.0 19.0 19.0 19.0

Actuated g/C Ratio 0.19 0.47 0.24 0.18 0.48 0.11 0.11 0.11 0.11 0.11

Clearance Time (s) 7.3 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 4.5 5.5 5.5 3.5 3.5 3.5

Lane Grp Cap (vph) 376 1916 427 369 2726 404 206 202 212 190

v/s Ratio Prot 0.07 c0.48 c0.55 c0.08 0.22 0.13 0.16 0.12 c0.14

v/s Ratio Perm 0.01

v/c Ratio 0.36 1.01 2.35 0.44 0.46 1.17 1.47 1.13 1.32 0.08

Uniform Delay, d1 64.0 47.4 68.8 65.2 30.8 80.0 80.0 80.5 80.5 72.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.98 0.98 1.00 1.00 1.00

Incremental Delay, d2 0.6 21.8 613.2 0.9 0.6 98.7 235.5 102.2 171.5 0.2

Delay (s) 64.6 69.2 682.0 66.1 31.3 177.0 314.0 182.7 252.0 72.8

Level of Service E E F E C F F F F E

Approach Delay (s) 269.3 35.3 230.9 189.4

Approach LOS F D F F

Intersection Summary

HCM 2000 Control Delay 199.1 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.32

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 26.5

Intersection Capacity Utilization 92.9% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM 2010 Signalized Intersection Summary

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 2 + SB RT at 65th + Merge s/o 65th Synchro 8 Report

HCM 2010 analysis does not support non-NEMA phasing.



HCM Unsignalized Intersection Capacity Analysis

2: 180th Ave & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 2 + SB RT at 65th + Merge s/o 65th Synchro 8 Report

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 660 11 0 350 24 0

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 695 12 0 368 25 0

Pedestrians 20

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 2

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft) 213

pX, platoon unblocked 0.98

vC, conflicting volume 706 1069 721

vC1, stage 1 conf vol 701

vC2, stage 2 conf vol 368

vCu, unblocked vol 706 1059 721

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 100 94 100

cM capacity (veh/h) 901 445 424

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 706 368 25

Volume Left 0 0 25

Volume Right 12 0 0

cSH 1700 1700 445

Volume to Capacity 0.42 0.22 0.06

Queue Length 95th (ft) 0 0 5

Control Delay (s) 0.0 0.0 13.6

Lane LOS B

Approach Delay (s) 0.0 0.0 13.6

Approach LOS B

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 46.2% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC

2: 180th Ave & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 2 + SB RT at 65th + Merge s/o 65th Synchro 8 Report

Intersection

Int Delay, s/veh 0.4

 

Movement EBT EBR WBL WBT NBL NBR

Vol, veh/h 660 11 0 350 24 0

Conflicting Peds, #/hr 0 0 0 0 0 20

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 95 95 95 95 95 95

Heavy Vehicles, % 2 0 0 2 0 0

Mvmt Flow 695 12 0 368 25 0

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 726 0 1089 721

          Stage 1 - - - - 721 -

          Stage 2 - - - - 368 -

Critical Hdwy - - 4.1 - 6.4 6.2

Critical Hdwy Stg 1 - - - - 5.4 -

Critical Hdwy Stg 2 - - - - 5.4 -

Follow-up Hdwy - - 2.2 - 3.5 3.3

Pot Cap-1 Maneuver - - 886 - 241 431

          Stage 1 - - - - 485 -

          Stage 2 - - - - 704 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 886 - 237 424

Mov Cap-2 Maneuver - - - - 361 -

          Stage 1 - - - - 477 -

          Stage 2 - - - - 704 -

 

Approach EB WB NB

HCM Control Delay, s 0 0 15.7

HCM LOS C

 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 361 - - 886 -

HCM Lane V/C Ratio 0.07 - - - -

HCM Control Delay (s) 15.7 - - 0 -

HCM Lane LOS C - - A -

HCM 95th %tile Q(veh) 0.2 - - 0 -



Queues

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 2 + SB RT at 65th + Merge s/o 65th Synchro 8 Report

Lane Group EBT EBR WBT NBL NBT SBL SBT SBR

Lane Group Flow (vph) 263 421 53 158 581 42 1178 189

v/c Ratio 0.69 0.71 0.14 0.54 0.41 0.08 1.04 0.18

Control Delay 40.9 21.0 18.0 18.7 8.0 12.2 62.0 7.0

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 40.9 21.0 18.0 18.7 8.0 12.2 62.0 7.0

Queue Length 50th (ft) 136 98 14 28 130 14 ~1558 54

Queue Length 95th (ft) 205 190 41 95 226 m12 m486 m29

Internal Link Dist (ft) 133 40 95 680

Turn Bay Length (ft) 250 100

Base Capacity (vph) 480 683 482 315 1430 505 1134 1025

Starvation Cap Reductn 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.55 0.62 0.11 0.50 0.41 0.08 1.04 0.18

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

m    Volume for 95th percentile queue is metered by upstream signal.



HCM Signalized Intersection Capacity Analysis

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 2 + SB RT at 65th + Merge s/o 65th Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 180 70 400 20 10 20 150 532 20 40 1119 180

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Grade (%) 0% 2% 0% 0%

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.95 1.00 0.99 1.00 1.00 0.85

Flt Protected 0.97 1.00 0.98 0.95 1.00 0.95 1.00 1.00

Satd. Flow (prot) 2042 1809 1959 2002 2095 2000 2108 1792

Flt Permitted 0.79 1.00 0.81 0.08 1.00 0.45 1.00 1.00

Satd. Flow (perm) 1664 1809 1617 161 2095 938 2108 1792

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 189 74 421 21 11 21 158 560 21 42 1178 189

RTOR Reduction (vph) 0 0 174 0 16 0 0 1 0 0 0 61

Lane Group Flow (vph) 0 263 247 0 37 0 158 580 0 42 1178 128

Confl. Peds. (#/hr) 6 6 1 1

Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 2% 2% 2% 2% 2% 2%

Turn Type Perm NA Perm Perm NA pm+pt NA Perm NA Perm

Protected Phases 4 8 5 2 6

Permitted Phases 4 4 8 2 6 6

Actuated Green, G (s) 19.6 19.6 19.6 60.4 60.4 47.5 47.5 47.5

Effective Green, g (s) 20.6 20.6 20.6 61.4 61.4 48.5 48.5 48.5

Actuated g/C Ratio 0.23 0.23 0.23 0.68 0.68 0.54 0.54 0.54

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 380 414 370 291 1429 505 1135 965

v/s Ratio Prot c0.05 0.28 c0.56

v/s Ratio Perm c0.16 0.14 0.02 0.32 0.04 0.07

v/c Ratio 0.69 0.60 0.10 0.54 0.41 0.08 1.04 0.13

Uniform Delay, d1 31.8 31.0 27.4 19.1 6.3 10.0 20.8 10.3

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 2.11 1.73

Incremental Delay, d2 5.4 2.3 0.1 2.1 0.9 0.0 20.3 0.0

Delay (s) 37.2 33.3 27.5 21.1 7.1 10.1 64.0 17.9

Level of Service D C C C A B E B

Approach Delay (s) 34.8 27.5 10.1 56.2

Approach LOS C C B E

Intersection Summary

HCM 2000 Control Delay 38.8 HCM 2000 Level of Service D

HCM 2000 Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 89.2% ICU Level of Service E

Analysis Period (min) 15

c    Critical Lane Group



HCM 2010 Signalized Intersection Summary

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 2 + SB RT at 65th + Merge s/o 65th Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 180 70 400 20 10 20 150 532 20 40 1119 180

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 2150 2129 2129 2128 2128 2128 2108 2108 2150 2108 2108 2108

Adj Flow Rate, veh/h 189 74 421 21 11 21 158 560 21 42 1178 189

Adj No. of Lanes 0 1 1 0 1 0 1 1 0 1 1 1

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Percent Heavy Veh, % 1 1 1 0 0 0 2 2 2 2 2 2

Cap, veh/h 297 89 509 80 53 51 221 1268 48 482 1082 919

Arrive On Green 0.28 0.28 0.28 0.28 0.28 0.28 0.07 0.63 0.63 0.68 0.68 0.68

Sat Flow, veh/h 805 315 1798 85 187 179 2007 2019 76 830 2108 1790

Grp Volume(v), veh/h 263 0 421 53 0 0 158 0 581 42 1178 189

Grp Sat Flow(s),veh/h/ln 1120 0 1798 451 0 0 2007 0 2094 830 2108 1790

Q Serve(g_s), s 0.0 0.0 19.7 0.8 0.0 0.0 3.3 0.0 12.9 1.7 46.2 3.5

Cycle Q Clear(g_c), s 21.4 0.0 19.7 22.1 0.0 0.0 3.3 0.0 12.9 4.3 46.2 3.5

Prop In Lane 0.72 1.00 0.40 0.40 1.00 0.04 1.00 1.00

Lane Grp Cap(c), veh/h 386 0 509 184 0 0 221 0 1315 482 1082 919

V/C Ratio(X) 0.68 0.00 0.83 0.29 0.00 0.00 0.72 0.00 0.44 0.09 1.09 0.21

Avail Cap(c_a), veh/h 395 0 519 191 0 0 303 0 1315 482 1082 919

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.33 1.33 1.33

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00 0.09 0.09 0.09

Uniform Delay (d), s/veh 30.8 0.0 30.2 25.7 0.0 0.0 21.6 0.0 8.6 8.1 14.3 7.5

Incr Delay (d2), s/veh 4.6 0.0 10.5 0.9 0.0 0.0 4.9 0.0 1.1 0.0 41.7 0.0

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(-26165%),veh/ln 6.7 0.0 11.2 1.0 0.0 0.0 4.1 0.0 7.7 0.4 38.8 1.7

LnGrp Delay(d),s/veh 35.4 0.0 40.7 26.6 0.0 0.0 26.5 0.0 9.7 8.1 56.0 7.6

LnGrp LOS D D C C A A F A

Approach Vol, veh/h 684 53 739 1409

Approach Delay, s/veh 38.6 26.6 13.3 48.0

Approach LOS D C B D

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 60.5 29.5 10.3 50.2 29.5

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s 55.0 25.0 9.0 41.0 25.0

Max Q Clear Time (g_c+I1), s 14.9 23.4 5.3 48.2 24.1

Green Ext Time (p_c), s 16.0 0.6 0.2 0.0 0.4

Intersection Summary

HCM 2010 Ctrl Delay 36.5

HCM 2010 LOS D



HCM Unsignalized Intersection Capacity Analysis

4: ELSP & Futrue NE 63rd St/Drwy 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 2 + SB RT at 65th + Merge s/o 65th Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 12 0 4 5 0 40 6 700 10 75 1500 39

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 13 0 4 5 0 42 6 737 11 79 1579 41

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 538

pX, platoon unblocked 0.46 0.46 0.46 0.46 0.46 0.46

vC, conflicting volume 2549 2517 1599 2496 2533 742 1620 747

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 3790 3721 1717 3674 3755 742 1762 747

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 0 100 92 0 100 90 96 91

cM capacity (veh/h) 1 2 52 1 2 419 165 870

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 17 5 42 6 747 79 1620

Volume Left 13 5 0 6 0 79 0

Volume Right 4 0 42 0 11 0 41

cSH 1 1 419 165 1700 870 1700

Volume to Capacity 15.48 5.14 0.10 0.04 0.44 0.09 0.95

Queue Length 95th (ft) Err Err 8 3 0 7 0

Control Delay (s) Err Err 14.6 27.8 0.0 9.5 0.0

Lane LOS F F B D A

Approach Delay (s) Err 1123.9 0.2 0.4

Approach LOS F F

Intersection Summary

Average Delay 88.4

Intersection Capacity Utilization 86.0% ICU Level of Service E

Analysis Period (min) 15



HCM 2010 TWSC

4: ELSP & Futrue NE 63rd St/Drwy 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 2 + SB RT at 65th + Merge s/o 65th Synchro 8 Report

Intersection

Int Delay, s/veh 3.7

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 12 0 4 5 0 40 6 700 10 75 1500 39

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - - 0 - - 200 - - 130 - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95

Heavy Vehicles, % 0 0 0 0 0 0 0 2 0 0 2 0

Mvmt Flow 13 0 4 5 0 42 6 737 11 79 1579 41

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 2533 2517 1599 2514 2533 742 1620 0 0 747 0 0

          Stage 1 1757 1757 - 755 755 - - - - - - -

          Stage 2 776 760 - 1759 1778 - - - - - - -

Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -

Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -

Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -

Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -

Pot Cap-1 Maneuver 19 28 132 19 28 419 407 - - 870 - -

          Stage 1 109 140 - 404 420 - - - - - - -

          Stage 2 393 417 - 109 136 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 16 25 132 17 25 419 407 - - 870 - -

Mov Cap-2 Maneuver 16 25 - 17 25 - - - - - - -

          Stage 1 107 127 - 398 414 - - - - - - -

          Stage 2 348 411 - 96 124 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s $ 384.6 45.4 0.1 0.4

HCM LOS F E

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR

Capacity (veh/h) 407 - - 21 17 419 870 - -

HCM Lane V/C Ratio 0.016 - - 0.802 0.31 0.1 0.091 - -

HCM Control Delay (s) 14 - -$ 384.6 293 14.5 9.6 - -

HCM Lane LOS B - - F F B A - -

HCM 95th %tile Q(veh) 0 - - 2.3 0.9 0.3 0.3 - -

Notes

~: Volume exceeds capacity       $: Delay exceeds 300s      +: Computation Not Defined      *: All major volume in platoon



Queues

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 2 (no lefts from 63rd) Synchro 8 Report

Lane Group EBL EBT EBR WBL WBT NBL NBT SBL SBT SBR

Lane Group Flow (vph) 137 1926 1002 164 1263 473 307 228 279 137

v/c Ratio 0.39 0.96 2.32 0.47 0.45 1.17 1.46 1.13 1.32 0.43

Control Delay 66.1 55.7 625.2 69.3 31.5 162.8 279.3 169.9 228.5 13.4

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 66.1 55.7 625.2 69.3 31.5 162.8 279.3 169.9 228.5 13.4

Queue Length 50th (ft) 134 ~1340 ~1922 164 393 ~367 ~545 ~326 ~444 0

Queue Length 95th (ft) 203 #1469 #2191 240 438 #497 #774 #524 #657 66

Internal Link Dist (ft) 637 1136 680 323

Turn Bay Length (ft) 320 125 390 200 200

Base Capacity (vph) 415 2006 432 411 2797 404 210 202 212 317

Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 0.33 0.96 2.32 0.40 0.45 1.17 1.46 1.13 1.32 0.43

Intersection Summary

~    Volume exceeds capacity, queue is theoretically infinite.

     Queue shown is maximum after two cycles.

#    95th percentile volume exceeds capacity, queue may be longer.

     Queue shown is maximum after two cycles.



HCM Signalized Intersection Capacity Analysis

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 2 (no lefts from 63rd) Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 130 1830 952 156 1050 150 500 198 44 240 241 130

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Total Lost time (s) 4.0 6.5 6.5 4.0 6.3 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 0.95 1.00 1.00 0.91 0.91 0.91 0.95 0.95 1.00

Frpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Flpb, ped/bikes 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 1.00 0.85 1.00 0.98 1.00 0.98 1.00 1.00 0.85

Flt Protected 0.95 1.00 1.00 0.95 1.00 0.95 0.99 0.95 1.00 1.00

Satd. Flow (prot) 2022 4045 1809 2002 5629 3644 1859 1921 2013 1809

Flt Permitted 0.95 1.00 1.00 0.95 1.00 0.95 0.99 0.95 1.00 1.00

Satd. Flow (perm) 2022 4045 1809 2002 5629 3644 1859 1921 2013 1809

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 137 1926 1002 164 1105 158 526 208 46 253 254 137

RTOR Reduction (vph) 0 0 0 0 9 0 0 4 0 0 0 123

Lane Group Flow (vph) 137 1926 1002 164 1254 0 473 303 0 228 279 14

Confl. Peds. (#/hr) 1 1

Heavy Vehicles (%) 1% 1% 1% 2% 2% 2% 2% 2% 2% 1% 1% 1%

Turn Type Prot NA custom Prot NA Split NA Split NA Perm

Protected Phases 5 8 2 9 2 4 1 8 6 4 4 3 3

Permitted Phases 3

Actuated Green, G (s) 32.5 86.3 40.5 32.2 86.2 19.0 19.0 18.0 18.0 18.0

Effective Green, g (s) 33.5 85.3 42.5 33.2 87.2 20.0 20.0 19.0 19.0 19.0

Actuated g/C Ratio 0.19 0.47 0.24 0.18 0.48 0.11 0.11 0.11 0.11 0.11

Clearance Time (s) 7.3 6.0 6.0 6.0 6.0 6.0

Vehicle Extension (s) 4.5 5.5 5.5 3.5 3.5 3.5

Lane Grp Cap (vph) 376 1916 427 369 2726 404 206 202 212 190

v/s Ratio Prot 0.07 c0.48 c0.55 c0.08 0.22 0.13 0.16 0.12 c0.14

v/s Ratio Perm 0.01

v/c Ratio 0.36 1.01 2.35 0.44 0.46 1.17 1.47 1.13 1.32 0.08

Uniform Delay, d1 64.0 47.4 68.8 65.2 30.8 80.0 80.0 80.5 80.5 72.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 0.98 0.98 1.00 1.00 1.00

Incremental Delay, d2 0.6 21.8 613.2 0.9 0.6 98.7 235.5 102.2 171.5 0.2

Delay (s) 64.6 69.2 682.0 66.1 31.3 177.0 314.0 182.7 252.0 72.8

Level of Service E E F E C F F F F E

Approach Delay (s) 269.3 35.3 230.9 189.4

Approach LOS F D F F

Intersection Summary

HCM 2000 Control Delay 199.1 HCM 2000 Level of Service F

HCM 2000 Volume to Capacity ratio 1.32

Actuated Cycle Length (s) 180.0 Sum of lost time (s) 26.5

Intersection Capacity Utilization 92.9% ICU Level of Service F

Analysis Period (min) 15

c    Critical Lane Group



HCM 2010 Signalized Intersection Summary

1: ELSP/180 Ave NE & Redmond Way 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 2 (no lefts from 63rd) Synchro 8 Report

HCM 2010 analysis does not support non-NEMA phasing.



HCM Unsignalized Intersection Capacity Analysis

2: 180th Ave & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 2 (no lefts from 63rd) Synchro 8 Report

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations

Volume (veh/h) 660 11 0 350 32 0

Sign Control Free Free Stop

Grade 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 695 12 0 368 34 0

Pedestrians 20

Lane Width (ft) 12.0

Walking Speed (ft/s) 4.0

Percent Blockage 2

Right turn flare (veh)

Median type TWLTL None

Median storage veh) 2

Upstream signal (ft) 213

pX, platoon unblocked 0.98

vC, conflicting volume 706 1069 721

vC1, stage 1 conf vol 701

vC2, stage 2 conf vol 368

vCu, unblocked vol 706 1059 721

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s) 5.4

tF (s) 2.2 3.5 3.3

p0 queue free % 100 92 100

cM capacity (veh/h) 901 445 424

Direction, Lane # EB 1 WB 1 NB 1

Volume Total 706 368 34

Volume Left 0 0 34

Volume Right 12 0 0

cSH 1700 1700 445

Volume to Capacity 0.42 0.22 0.08

Queue Length 95th (ft) 0 0 6

Control Delay (s) 0.0 0.0 13.8

Lane LOS B

Approach Delay (s) 0.0 0.0 13.8

Approach LOS B

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 46.2% ICU Level of Service A

Analysis Period (min) 15



HCM 2010 TWSC

2: 180th Ave & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 2 (no lefts from 63rd) Synchro 8 Report

Intersection

Int Delay, s/veh 0.5

 

Movement EBT EBR WBL WBT NBL NBR

Vol, veh/h 660 11 0 350 32 0

Conflicting Peds, #/hr 0 0 0 0 0 20

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - - - - 0 -

Veh in Median Storage, # 0 - - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 95 95 95 95 95 95

Heavy Vehicles, % 2 0 0 2 0 0

Mvmt Flow 695 12 0 368 34 0

 

Major/Minor Major1 Major2 Minor1

Conflicting Flow All 0 0 726 0 1089 721

          Stage 1 - - - - 721 -

          Stage 2 - - - - 368 -

Critical Hdwy - - 4.1 - 6.4 6.2

Critical Hdwy Stg 1 - - - - 5.4 -

Critical Hdwy Stg 2 - - - - 5.4 -

Follow-up Hdwy - - 2.2 - 3.5 3.3

Pot Cap-1 Maneuver - - 886 - 241 431

          Stage 1 - - - - 485 -

          Stage 2 - - - - 704 -

Platoon blocked, % - - -

Mov Cap-1 Maneuver - - 886 - 237 424

Mov Cap-2 Maneuver - - - - 361 -

          Stage 1 - - - - 477 -

          Stage 2 - - - - 704 -

 

Approach EB WB NB

HCM Control Delay, s 0 0 16

HCM LOS C

 

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 361 - - 886 -

HCM Lane V/C Ratio 0.093 - - - -

HCM Control Delay (s) 16 - - 0 -

HCM Lane LOS C - - A -

HCM 95th %tile Q(veh) 0.3 - - 0 -



Queues

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 2 (no lefts from 63rd) Synchro 8 Report

Lane Group EBT EBR WBT NBL NBT SBL SBT

Lane Group Flow (vph) 263 421 53 158 581 42 1367

v/c Ratio 0.69 0.71 0.14 0.50 0.41 0.08 0.64

Control Delay 40.9 21.0 18.0 14.2 8.0 12.2 23.7

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 40.9 21.0 18.0 14.2 8.0 12.2 23.7

Queue Length 50th (ft) 136 98 14 28 130 14 522

Queue Length 95th (ft) 205 190 41 81 226 m12 m214

Internal Link Dist (ft) 133 40 278 680

Turn Bay Length (ft) 250 100

Base Capacity (vph) 480 683 482 337 1430 505 2123

Starvation Cap Reductn 0 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0

Reduced v/c Ratio 0.55 0.62 0.11 0.47 0.41 0.08 0.64

Intersection Summary

m    Volume for 95th percentile queue is metered by upstream signal.



HCM Signalized Intersection Capacity Analysis

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 2 (no lefts from 63rd) Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (vph) 180 70 400 20 10 20 150 532 20 40 1119 180

Ideal Flow (vphpl) 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150 2150

Grade (%) 0% 2% 0% 0%

Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95

Frpb, ped/bikes 1.00 1.00 0.99 1.00 1.00 1.00 1.00

Flpb, ped/bikes 0.99 1.00 1.00 1.00 1.00 1.00 1.00

Frt 1.00 0.85 0.95 1.00 0.99 1.00 0.98

Flt Protected 0.97 1.00 0.98 0.95 1.00 0.95 1.00

Satd. Flow (prot) 2042 1809 1959 2002 2095 2000 3922

Flt Permitted 0.79 1.00 0.81 0.09 1.00 0.45 1.00

Satd. Flow (perm) 1664 1809 1617 198 2095 938 3922

Peak-hour factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Adj. Flow (vph) 189 74 421 21 11 21 158 560 21 42 1178 189

RTOR Reduction (vph) 0 0 174 0 16 0 0 1 0 0 12 0

Lane Group Flow (vph) 0 263 247 0 37 0 158 580 0 42 1355 0

Confl. Peds. (#/hr) 6 6 1 1

Heavy Vehicles (%) 1% 1% 1% 0% 0% 0% 2% 2% 2% 2% 2% 2%

Turn Type Perm NA Perm Perm NA pm+pt NA Perm NA

Protected Phases 4 8 5 2 6

Permitted Phases 4 4 8 2 6

Actuated Green, G (s) 19.6 19.6 19.6 60.4 60.4 47.5 47.5

Effective Green, g (s) 20.6 20.6 20.6 61.4 61.4 48.5 48.5

Actuated g/C Ratio 0.23 0.23 0.23 0.68 0.68 0.54 0.54

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 380 414 370 313 1429 505 2113

v/s Ratio Prot c0.05 0.28 c0.35

v/s Ratio Perm c0.16 0.14 0.02 0.29 0.04

v/c Ratio 0.69 0.60 0.10 0.50 0.41 0.08 0.64

Uniform Delay, d1 31.8 31.0 27.4 11.8 6.3 10.0 14.6

Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.53

Incremental Delay, d2 5.4 2.3 0.1 1.3 0.9 0.0 0.1

Delay (s) 37.2 33.3 27.5 13.0 7.1 10.1 22.6

Level of Service D C C B A B C

Approach Delay (s) 34.8 27.5 8.4 22.2

Approach LOS C C A C

Intersection Summary

HCM 2000 Control Delay 21.7 HCM 2000 Level of Service C

HCM 2000 Volume to Capacity ratio 0.64

Actuated Cycle Length (s) 90.0 Sum of lost time (s) 12.0

Intersection Capacity Utilization 69.6% ICU Level of Service C

Analysis Period (min) 15

c    Critical Lane Group



HCM 2010 Signalized Intersection Summary

3: ELSP & NE 65 St 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 2 (no lefts from 63rd) Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 180 70 400 20 10 20 150 532 20 40 1119 180

Number 7 4 14 3 8 18 5 2 12 1 6 16

Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0

Ped-Bike Adj(A_pbT) 1.00 0.99 1.00 0.99 1.00 1.00 1.00 1.00

Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Adj Sat Flow, veh/h/ln 2150 2129 2129 2128 2128 2128 2108 2108 2150 2108 2108 2150

Adj Flow Rate, veh/h 189 74 421 21 11 21 158 560 21 42 1178 189

Adj No. of Lanes 0 1 1 0 1 0 1 1 0 1 2 0

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Percent Heavy Veh, % 1 1 1 0 0 0 2 2 2 2 2 2

Cap, veh/h 297 89 509 80 53 51 321 1268 48 482 1784 285

Arrive On Green 0.28 0.28 0.28 0.28 0.28 0.28 0.07 0.63 0.63 0.52 0.52 0.52

Sat Flow, veh/h 805 315 1798 85 187 179 2007 2019 76 830 3460 553

Grp Volume(v), veh/h 263 0 421 53 0 0 158 0 581 42 680 687

Grp Sat Flow(s),veh/h/ln 1120 0 1798 451 0 0 2007 0 2094 830 2002 2010

Q Serve(g_s), s 0.0 0.0 19.7 0.8 0.0 0.0 3.0 0.0 12.9 2.5 22.4 22.7

Cycle Q Clear(g_c), s 21.4 0.0 19.7 22.1 0.0 0.0 3.0 0.0 12.9 5.2 22.4 22.7

Prop In Lane 0.72 1.00 0.40 0.40 1.00 0.04 1.00 0.27

Lane Grp Cap(c), veh/h 386 0 509 184 0 0 321 0 1315 482 1033 1036

V/C Ratio(X) 0.68 0.00 0.83 0.29 0.00 0.00 0.49 0.00 0.44 0.09 0.66 0.66

Avail Cap(c_a), veh/h 395 0 519 191 0 0 408 0 1315 482 1033 1036

HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 0.00 1.00 0.00 1.00 0.09 0.09 0.09

Uniform Delay (d), s/veh 30.8 0.0 30.2 25.7 0.0 0.0 13.2 0.0 8.6 12.6 16.0 16.0

Incr Delay (d2), s/veh 4.6 0.0 10.5 0.9 0.0 0.0 1.2 0.0 1.1 0.0 0.3 0.3

Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%ile BackOfQ(-26165%),veh/ln 6.7 0.0 11.2 1.0 0.0 0.0 1.9 0.0 7.7 0.6 12.4 12.5

LnGrp Delay(d),s/veh 35.4 0.0 40.7 26.6 0.0 0.0 14.4 0.0 9.7 12.6 16.3 16.3

LnGrp LOS D D C B A B B B

Approach Vol, veh/h 684 53 739 1409

Approach Delay, s/veh 38.6 26.6 10.7 16.2

Approach LOS D C B B

Timer 1 2 3 4 5 6 7 8

Assigned Phs 2 4 5 6 8

Phs Duration (G+Y+Rc), s 60.5 29.5 10.1 50.4 29.5

Change Period (Y+Rc), s 5.0 5.0 5.0 5.0 5.0

Max Green Setting (Gmax), s 55.0 25.0 9.0 41.0 25.0

Max Q Clear Time (g_c+I1), s 14.9 23.4 5.0 24.7 24.1

Green Ext Time (p_c), s 13.0 0.6 0.2 8.9 0.4

Intersection Summary

HCM 2010 Ctrl Delay 20.3

HCM 2010 LOS C



HCM Unsignalized Intersection Capacity Analysis

4: ELSP & Futrue NE 63rd St/Drwy 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 2 (no lefts from 63rd) Synchro 8 Report

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations

Volume (veh/h) 0 0 4 5 0 40 6 700 10 75 1500 39

Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95

Hourly flow rate (vph) 0 0 4 5 0 42 6 737 11 79 1579 41

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 488

pX, platoon unblocked 0.47 0.47 0.47 0.47 0.47 0.47

vC, conflicting volume 2549 2517 1599 2496 2533 742 1620 747

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 3731 3664 1712 3618 3696 742 1755 747

tC, single (s) 7.1 6.5 6.2 7.1 6.5 6.2 4.1 4.1

tC, 2 stage (s)

tF (s) 3.5 4.0 3.3 3.5 4.0 3.3 2.2 2.2

p0 queue free % 100 100 92 0 100 90 96 91

cM capacity (veh/h) 1 2 53 1 2 419 170 870

Direction, Lane # EB 1 WB 1 WB 2 NB 1 NB 2 SB 1 SB 2

Volume Total 4 5 42 6 747 79 1620

Volume Left 0 5 0 6 0 79 0

Volume Right 4 0 42 0 11 0 41

cSH 53 1 419 170 1700 870 1700

Volume to Capacity 0.08 4.53 0.10 0.04 0.44 0.09 0.95

Queue Length 95th (ft) 6 Err 8 3 0 7 0

Control Delay (s) 78.2 Err 14.6 27.0 0.0 9.5 0.0

Lane LOS F F B D A

Approach Delay (s) 78.2 1123.9 0.2 0.4

Approach LOS F F

Intersection Summary

Average Delay 21.8

Intersection Capacity Utilization 88.5% ICU Level of Service E

Analysis Period (min) 15



HCM 2010 TWSC

4: ELSP & Futrue NE 63rd St/Drwy 12/3/2015

Marymoor Apartments  8/18/2015 2017 PM Option 2 (no lefts from 63rd) Synchro 8 Report

Intersection

Int Delay, s/veh 1.2

 

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 0 0 4 5 0 40 6 700 10 75 1500 39

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free

RT Channelized - - None - - None - - None - - None

Storage Length - - 0 0 - - 200 - - 0 - -

Veh in Median Storage, # - 0 - - 0 - - 0 - - 0 -

Grade, % - 0 - - 0 - - 0 - - 0 -

Peak Hour Factor 95 95 95 95 95 95 95 95 95 95 95 95

Heavy Vehicles, % 0 0 0 0 0 0 0 2 0 0 2 0

Mvmt Flow 0 0 4 5 0 42 6 737 11 79 1579 41

 

Major/Minor Minor2 Minor1 Major1 Major2

Conflicting Flow All 2533 2517 1599 2512 2533 742 1620 0 0 747 0 0

          Stage 1 1757 1757 - 755 755 - - - - - - -

          Stage 2 776 760 - 1757 1778 - - - - - - -

Critical Hdwy 7.1 6.5 6.2 7.1 6.5 6.2 4.1 - - 4.1 - -

Critical Hdwy Stg 1 6.1 5.5 - 6.1 5.5 - - - - - - -

Critical Hdwy Stg 2 6.1 5.5 - 6.1 5.5 - - - - - - -

Follow-up Hdwy 3.5 4 3.3 3.5 4 3.3 2.2 - - 2.2 - -

Pot Cap-1 Maneuver 19 28 132 19 28 419 407 - - 870 - -

          Stage 1 109 140 - 404 420 - - - - - - -

          Stage 2 393 417 - 109 136 - - - - - - -

Platoon blocked, % - - - -

Mov Cap-1 Maneuver 16 25 132 17 25 419 407 - - 870 - -

Mov Cap-2 Maneuver 16 25 - 17 25 - - - - - - -

          Stage 1 107 127 - 398 414 - - - - - - -

          Stage 2 348 411 - 96 124 - - - - - - -

 

Approach EB WB NB SB

HCM Control Delay, s 33.2 45.4 0.1 0.4

HCM LOS D E

 

Minor Lane/Major Mvmt NBL NBT NBR EBLn1WBLn1WBLn2 SBL SBT SBR

Capacity (veh/h) 407 - - 132 17 419 870 - -

HCM Lane V/C Ratio 0.016 - - 0.032 0.31 0.1 0.091 - -

HCM Control Delay (s) 14 - - 33.2 293 14.5 9.6 - -

HCM Lane LOS B - - D F B A - -

HCM 95th %tile Q(veh) 0 - - 0.1 0.9 0.3 0.3 - -
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